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REPORT  OF  THE  DIRECTOR 

THE  NATIONAL  INSTITUTE  OF  DENTAL  RESEARCH 

October  1,  1980  -  September  30,  1981 


The  National  Institute  of  Dental  Research  supports  the  major  portion  of 
the  oral  health  research  in  this  country.   The  Institute's  mission 
covers  a  broad  field  of  interests,  ranging  from  basic  mechanisms  in 
health  and  disease  to  the  development  and  clinical  trial  of  preventive 
and  therapeutic  measures.   Research  programs  are  sustained  in  the  areas 
of  caries,  periodontal  disease,  craniofacial  anomalies,  soft  tissue 
stomatology  and  nutrition,  restorative  materials,  and  pain  control  and 
behavioral  studies.   The  various  projects  are  approached  through 
Extramural  grants  and  contracts,  Intramural  laboratory  and  clinical 
studies,  as  well  as  a  specially  constituted  National  Caries  Program. 
Progress  in  these  programs  is  reviewed  in  the  sections  of  the  annual 
report  that  follow  the  present  one,  in  which  the  activities  of  the 
Office  of  the  Director  are  summarized. 

The  Office  of  the  Director  encompasses  overall  management,  planning, 
budget,  scientific  and  health  reports,  personnel,  equal  employment 
opportunity,  and  research  data  and  data  processing  activities. 

As  reported  last  year,  the  trend  has  continued  for  the  managerial  duties 
of  the  Director  to  require  devotion  of  a  large  amount  of  time  to  keeping 
abreast  of  and  participating  in  the  general  governance  of  NIH  as  part  of 
the  Public  Health  Service  and  the  Department  of  Health  and  Human 
Services.   Much  time  was  spent  in  development  and  continuing 
modification  of  budgets  as  a  result  of  considerations  at  higher  levels 
within  both  the  executive  and  the  legislative  branches  of  the 
government.   The  demand  for  committee  work  and  the  growing  complexity  of 
management  continued,  and  the  Director  attended  some  200  meetings  during 
the  year.   These  included  sessions  of  the  NIDR  small  staff,  the  NIH 
Bureau-Institute-Division  Directors,  advisory  councils  and  committees 
for  intramural  and  extramural  programs,  planning  and  evaluation  task 
forces,  and  various  short  and  long  range  committees. 

During  the  year  the  Director  represented  NIDR  at  the  annual  meetings  of 
the  American  Dental  Association,  the  American  Association  of  Dental 
Schools,  and  the  American  and  International  Associations  for  Dental 
Research.   The  Director  also  participated  as  a  regular  or  ad  hoc  member 
at  meetings  of  the  following  groups:   Triservice  Dental  Coordinating 
Group,  American  Dental  Association  Special  Committee  on  Fluoridation, 
American  Dental  Association  Council  on  Research,  American  Dental 
Association  Special  Committee  on  the  Future  of  Dentistry,  the  American 
Association  for  Dental  Research  National  Affairs  Committee,  and  the  Oral 
Research  Advisory  Group  of  the  World  Health  Organization. 

The  Director  was  also  honored  with  an  honorary  Doctor  of  Science  degree 
from  the  Universite  Louis  Pasteur,  Strasbourg,  France,  and  an  award  for 
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achievement  from  the  Odontology  Section  of  the  American  Academy  of 
Forensic  Sciences. 

The  following  administrative  appointments  were  made: 

Dr.  John  F.  Goggins  as  Deputy  Director,  NIDR 

Dr.  Richard  L.  Christiansen  as  Associate  Director  for  Extramural 
Programs,  NIDR 

Dr.  Jerry  D.  Niswander  as  Chief,  Craniofacial  Anomalies  Program 
Branch,  Extramural  Programs,  NIDR 


OFFICE  OF  SPECIAL  ASSISTANT  TO  THE  DIRECTOR 

PLANNING:   Organizational  efforts  were  coordinated  to  facilitate  the 
production  of  the  NIDR  Long  Range  Research  Plan  FY  1983-1987  and 
included:   NIDR  staff  meetings;  selection,  planning  and  coordinating 
work  of  a  Long-Range  Plan  Coordinating  Committee;  assuring  appointments 
of  consultants;  drafting  guidelines  for  consultant  reports;  reviewing 
documentation  and  organizing  recommendations;  and  preparing  materials 
for  inclusion  in  the  Plan  as  well  as  budgeting  for  appropriate 
activities  associated  with  the  production  and  review  of  the  Plan. 

Usual  staff  activity  associated  with  the  coordination  of  the  NIDR 
Research  Plan,  FY  1983-1985  were  carried  out  and  the  document  delivered 
to  the  NIH  Director  in  June  1981.   Program  review  sessions  were  held  in 
January  and  August  1981  to  review  the  development  and  progress  of  this 
Plan  and  its  associated  budgetary  requirements.   Associated  with  this 
process,  staff  prepared  a  working  paper  on  existing  and  potential 
NIDR/Industry  relationships. 

Staff  assistance  was  provided  during  the  year  to  the  Budget  Office  to 
supplement  their  responsibilities  to  produce  various  budget  submissions, 
primarily  in  preparing  narrative  documentation  for  program  priorities., 
initiatives  or  reductions.   Assistance  was  also  provided  to  the  Clinical 
Director,  NIDR  for  the  Dental  Clinic's  planning  activities. 

EVALUATION:   During  the  year,  the  National  Caries  Program  reviewed  the 
report  on  the  Evaluation  of  their  program  (completed  in  FY  1980) .   While 
the  Program  is  still  in  the  process  of  implementing  the  recommendations, 
the  following  actions  were  taken:   Strategy  II  has  been  restructured  so 
that  systemic  and  topical  fluorides  are  combined  in  a  single  strategy 
component;  Strategy  III  has  been  redefined  and  a  component  concerned 
with  optimizing  dietary  intake  patterns  added;  a  project  scientist  was 
hired  to  expand  the  effort  on  Strategy  III  through  contracts:  a  new 
request  for  applications  was  issued  for  Cariology  Training  Grants:  a 
special  expert  was  appointed  to  work  on  cost/benefit/effectiveness 
analysis;  a  standardized  method  for  reporting  all  NCP  projects  has  been 
implemented;  and  a  formal  planning  process  within  the  NCP  was 
established.   A  Program  Performance  Summary  was  prepared  for  the  NCP  in 
August  1981. 
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The  Evaluation  of  the  Craniofacial  Anomalies  Research  Activities  was 
formally  initiated.   A  Main  Panel  and  two  sub-panels  were  established  to 
implement  the  evaluation  design  with  the  assistance  of  CDP  Associates, 
the  contractor  providing  support  services.   A  final  report  incorporating 
the  recommendations  of  20  scientific  consultants  is  expected,  September 
30,  1981. 

Plans  were  developed  for  an  internal  staff  assessment  of  records  of  the 
five  on-going  Dental  Research  Institutes.   A  citation  analysis  will  be 
initiated  to  shed  light  on  the  question  of  relative  multi-disciplinary 
and  inter-disciplinary  activity  in  these  Centers  compared  with  other 
dental  research  institutions,  as  well  as  relative  productivity  of  these 
Centers  since  their  establishment. 

The  NIDR  Evaluation  Plan  FY' 82  was  prepared  and  submitted  for  agency  and 
departmental  review  during  the  Spring,  1981.   Review  sessions  were  held 
in  May,  1981.   NIDR  staff  served  as  part  of  the  collegial  review  process 
for  proposed  evaluation  projects  of  the  BID's. 

SOCIAL  AND  BEHAVIORAL  SCIENCES:   Consultation  continues  to  be  provided 
to  the  Pain  Control  and  Behavioral  Studies  Program  as  well  as  to  the 
National  Caries  Program  in  the  area  of  the  support  of  social  and  . 
behavioral  sciences.   During  the  year  these  papers  and  activities 
included : 

o   "International  Comparisons  in  the  Provision  of  Oral  Health  Care", 
British  Dental  Journal,  Vol.  149,  No.  12,  pp  347-351,  December  16,  1980. 

o   "Characteristics  of  Preventively  Oriented  Dentists:   A  Six  Nation 
Comparative  Study"  (with  A.  Bonito  and  D.  Barmes),  Journal  of  Dental 
Research,  Vol.  59,  Special  Issue  D.  Part  II,  pp  2259-2267,  December  1980. 

o   "Dentistry  and  the  Behavioral/Social  Sciences:   An  Historical 
Overview",  Journal  of  Behavioral  Medicine,  August /September,  1981. 

o   "Social  Sciences  and  Dentistry",  Special  Issue  of  Social  Sciences 
and  Medicine,  July  1981. 

o   Chairman  and  organizer,  "Uses  of  Behavioral  Sciences  to  Enhance 
Community  Health",  session  of  scientific  program  of  Federation 
Dentaire  Internationale,  World  Dental  Congress,  September  8,  1981 
Rio  de  Janeiro,  Brazil. 

o  Member  of  Planning  Committee  for  Seventh  International  Conference 
on  Social  Sciences  and  Medicine,  June  1981  (Leewenhorst ,  The 
Netherlands) . 

o   Co-organizer  for  session.  "International  Collaborative  Research  in 
Health  Issues  and  Experience",  International  Sociological  Association, 
August  1982  (Mexico  City,  Mexico) . 

o  Executive  Committee,  Association  for  Social  Sciences  in  Health, 
1980-81. 
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o  Book  Review,  Dental  Care  in  Society  (Fredericks,  Lobene,  Mundy-McFarland 
&  Co.  Inc.  Publishers,  1980)  to  be  published  in  Contemporary  Sociology 

o  NIDR  liaison  for  Interagency  Committee  for  Institute  of  Medicine 
Study:   Health  and  Behavior:   A  Research  Agenda". 

o  Completed  activity  associated  with  Institute  of  Medicine  study, 
"Public  Policy  Options  for  Better  Dental  Health",  December  1980. 

o  Continued  to  provide  administrative  consultation  to  National 
Center  for  Health  Services  Research  on  USPHS/WHO  International 
Collaborative  Study  of  Dental  Manpower  Systems  in  Relation  to  Oral 
Health  Status,  including  plans  to  replicate  study  in  Israel. 

o   Co-editor  of  new  volume  of  Social  Sciences  and  Dentistry,  to  be 
published  by  Federation  Dentaire  Internationale  in  FY  1982. 

o  Reviewer,  Public  Health  Reports,  Journal  of  American  Dental 
Association  and  Social  Sciences  and  Medicine. 

o  Coordinator,  D.C. -Baltimore  area  members  of  Behavioral  Scientists 
in  Dental  Research  (monthly  meetings). 

o  Co-editor  of  a  compendium  of  behavioral  and  social  research  projects 
funded  by  the  NIDR  to  be  published  during  FY '81. 

INTERNATIONAL  HEALTH: 

In  accordance  with  the  US-Nigeria  Joint  Task  Force  on  Health 
Collaboration,  the  NIDR  has  been  active  in  working  with  the 
International  Association  for  Dental  Research,  the  Federation  Dentaire 
Internationale  and  the  World  Health  Organization  to  implement  a 
two-stage  effort  in  the  WHO  region  of  Africa.   Planning  activities 
occurred  during  this  year  to  organize  a  Conference  on  Dental  Research 
Needs  and  Opportunities  in  Africa  to  be  held  in  Lagos,  Feb.  1-5,  1982. 
The  proceedings  of  the  Conference  are  intended  to  generate  a  working 
protocol  for  a  WHO  Collaborative  Research  Training  and  Demonstration 
Centre  to  be  established  in  that  region.   That  Centre  might  serve  as  a 
base  for  international  collaborative  dental  research  endeavors  involving 
the  U.S.  among  other  nations. 

A  symposium  on  "Dental  Research  in  the  Developing  World"  was  organized 
by  this  Office  for  the  International  Association  for  Dental  Research, 
March  19,  1981  and  was  held  in  Chicago  -  for  the  purpose  of  highlighting 
ongoing  research  and  new  opportunities  for  scientific  investigation. 

Various  reports  and  commentary  were  prepared  for  the  Fogarty 
International  Center  such  as  those  manpower  requirements  for 
International  activities.  World  Health  Assembly  resolutions  and 
documentation,  procedural  forms  for  clearances  and  travel  and  others. 
International  visitors  were  hosted  including  representatives  from  the 
U.S.S.R.,  the  Peoples  Republic  of  China,  Sri  Lanka,  Federal  Republic  of 
Germany,  the  Netherlands,  the  United  Kingdom  and  Israel. 
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OTHER  ACTIVITIES: 

Coordination  of  prevention  activities  occurred  through  this  Office, 
particularly  for  the  purpose  of  preparing  reports  for  the  NIH  and  DHHS 
Coordinators. 

Organizational  and  committee  commitments  honored  during  the  year  were: 

o   Board  of  Directors,  American  Association  for  Dental  Research,  1980-81 

o   Chairman,  Nominations  Committee,  American  Association  for  Dental 
Research,  1980-81. 

o   Chairman,  International  Relations  Committee,  International  Association 
for  Dental  Research,  1979-82. 

o   Consultant,  Scientific  Program  Committee  and  Commission  on  Oral 
Research  and  Epidemiology,  Federation  Dentaire  Internationale, 
1980-81. 

o  President-Elect ,  American  Association  of  Women  Dentists,  1980-81. 

o   Prevention  Committee,  American  Public  Health  Association,  1980-81. 

o   Chairman,  Task  Force  on  Tentative  Standards  for  Dental  Hygiene 
Series,  1981. 

o  NIDR  Awards  Committee,  1980-81. 

o  NIH  Centers  Committee,  1981. 

o  PHS  Dental  Activities  Task  Force,  1980-81. 

o  PHS  Dental  Care  for  the  Elderly  Task  Force,  1981. 

o  Reviewer,  Journal  of  Dental  Education,  1980-81 

o   "A  Review  of  Denturism,"  Seminar  presented  at  Walter  Reed  Army 
Institute  of  Dental  Research,  December,  1980. 

o   "Understanding  Congress,"  Washington  Monitor,  Training  Course, 
December,  1980. 

o   "Extramural  Programs,"  Training  Design  Workshop  NIH,  1980. 

The  Office  had  a  Summer  Student  Employee,  Ms.  Karen  Gross,  a  first  year 
dental  student.   She  implemented  a  literature  review  (1970-80)  of  the 
incidence  and  prevalence  of  selected  oral  diseases  and  conditions. 

Various  assignments  associated  with  providing  support  functions  for  the 
Director  included:   preparation  of  the  Director's  report  to  the  National 
Advisory  Council;  commentary  on  proposed  legislation;  responses  to 
requests  for  information  on  such  subjects  as  nutrition  education,  health 
survey  statistics,  aging  research,  extramural  centers,  and  funding  for 
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dental  research,  among  other  topics.   Consultation  was  provided  during 
the  year  to  researchers  from  the  following  institutions  who  requested 
advice:   Harvard  University;  Purdue  University:  University  of  Maryland; 
George  Washington  University:  University  of  Pennsylvania;  Hebrew 
University  (Israel);  University  of  Washington;  University  of  Texas-San 
Antonio;  University  of  Michigan;  University  of  Groningen  (The 
Netherlands);  University  of  Manchester  (United  Kingdom);  as  well  as  the 
American  Dental  Association,  the  German  Dental  Association,  Blue 
Cross-Blue  Shield,  Inc;  Johnson  and  Johnson,  Inc.:  and  the  American 
Public  Health  Association. 

OFFICE  OF  SCIENTIFIC  AND  HEALTH  REPORTS 

The  Office  of  Scientific  and  Health  Reports  (OSHR)  plans  and  conducts  a 
comprehensive  public  relations  and  information  program  for  the  National 
Institute  of  Dental  Research.   The  OSHR  disseminates  information 
relating  to  the  Institute's  mission,  objectives,  and  research  activities 
to  the  scientific  community,  dental  and  health  professionals,  health 
educators.  Congress,  members  of  the  communications  media,  and  the 
general  public. 

Under  the  direction  of  Dr.  Kenneth  C.  Lynn,  acting  information  officer, 
the  OSHR  has  continued  in  FY  1981  to  relay  reports  of  NIDR's  research 
activities  to  various  audiences  to  promote  awareness  of  oral  diseases 
and  educate  the  pubic  about  known  preventive  measures. 

Audiovisual  Activities 

To  encourage  adolescents  who  must  snack  between  meals  to  choose 
non-cariogenic  foods,  the  OSHR  this  year  produced  four  60-,  30-,  and 
10-second  radio  public  service  announcements  (PSA's)  featuring  Paul 
Williams,  Donna  Fargo,  The  Spinners,  and  Sister  Sledge.   The  spots, 
titled  "I  Love  My  Teeth,"  were  distributed  to  4,000  radio  stations 
nationwide.   The  PSA's  placed  among  ten  finalists  in  competition  for  the 
Clio  award,  one  of  radio  advertising's  prestigious  awards. 

The  Office  collaborated  with  the  National  Caries  Program  (NCP)  to 
initiate  production  of  two  films  on  food  cariogenicity  and  two  films  and 
three  public  service  announcements  on  fluorides. 

The  Office  continues  to  coordinate  the  scheduling,  maintenance,  and 
storage  of  all  NIDR  exhibits.   During  FY  1981,  exhibits  on  self-applied 
fluorides  were  shown  at  eight  major  health  educators'  meetings,  10 
meetings  of  state  parent-teachers  groups,  regional  school  board 
meetings,  and  dental  programs  for  children  and  youths. 

A  new  exhibit,  "Restorative  Dental  Material  Research:   Alternatives  to 
Gold,"  was  developed  to  present  the  findings  of  controlled  clinical 
studies  of  lower-cost  base-metal  alloys  previously  used  in  dental 
restorations.   The  exhibit  was  first  shown  at  the  American  Dental 
Association  meeting  in  October  1980  and  subsequently  at  four  additional 
national  and  regional  meetings  of  dental  practitioners. 
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The  OSHR  revised  script  for  the  NIH  Medical  Jukebox  on  questions 
relating  to  dental  care.   The  jukebox  exhibit  is  located  in  the  Visitors 
Center  of  Building  31. 


Media 

The  Office  has  arranged  extensive  coverage  of  NIDR  activities  by  radio, 
television,  and  press  this  year  as  evidenced  by  some  140  different  media 
contacts. 

Most  of  the  requests  for  television  and  radio  interviews  resulted  from 
two  NCP  research  studies  on  vaccines  and  the  cariogenicity  of  foods.   In 
response  to  many  requests  for  information  on  NIDR's  caries  vaccine  to 
NBC,  cable-TV,  and  the  Christian  Broadcasting,  Inc.  Dr.  William  Bowen, 
chief,  Caries  Prevention  and  Research  Branch,  was  interviewed  and  the 
vaccine  film  aired  on  NBC-TV's  "Today  Show."  Dr.  James  Carlos, 
associate  director  of  the  National  Caries  Program,  discussed  the  vaccine 
studies  in  an  interview  that  was  aired  on  WRC  News  Center  4. 

Reports  of  the  NCP  animal  studies  showing  caries  inhibiting  effects  of 
cheese  and  peanuts  generated  numerous  requests  for  information.  . 
Materials  were  sent  to  ABC-TV,  the  Christian  Broadcasting,  Inc.,  Voice 
of  America,  Pacific  News  International  News  Service,  New  Zealand  Press 
Association,  CBC  Morningside,  Canada,  Time-Life  Books,  and  the 
Washington  Star.   Harold  Schmeck,  syndicated  science  reporter  for  the 
New  York  Times  (circulation  10  million),  described  these  studies  in  two 
articles  which  subsequently  appeared  in  major  dailies  throughout  the 
nation.   Newsweek  also  printed  a  report  on  the  research.   The  OSHR 
handled  numerous  subsequent  requests  for  information — generated  by  the 
prominent  initial  coverage — from  media  representatives  across  the 
country  and  from  the  general  public. 

OSHR  staff  arranged  for  an  intramural  scientist  to  discuss  taste  and 
smell  on  "Generations  Together,"  a  local  radio  talk  show  for  senior 
citizens . 

On  a  regular  basis,  the  OSHR  submits  to  the  American  Dental  Association 
items  pertaining  to  the  Institute's  current  intramural  and  supported 
research  studies.   The  Office  also  provides  items  of  interest  to  the 
general  medical  profession  for  use  in  the  "From  the  NIH"  column  of  the 
Journal  of  the  American  Medical  Association.   This  year,  an  article  on 
Sjogren's  syndrome  and  one  on  vitamin  C  deficiency  and  periodontal  disease, 
prepared  by  OSHR  staff,  appeared  in  the  JAMA  column. 

The  OSHR  assisted  free-lance  ^^rriters  and  staff  of  many  national 
magazines  in  preparing  items  concerning  NIDR  research  activities.   The 
Office  provided  background  information  and  photographs  for  articles  and 
reviewed  and  revised  copy  for  periodicals  that  included  Reader's  Digest 
(circulation  18  million).  Harpers  Bazaar  (circulation  1.5  million),  U.S. 
News  and  World  Report  (circulation  2  million) ,  Family  Health 
(circulation  800,000),  Better  Homes  and  Gardens  (circulation  7  million). 
Good  Housekeeping  (circulation  5.2  million),  Redbook  (circulation  6 
million).  Changing  Times  (circulation  1.5  million),  Organic  Gardening 
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(circulation  1.3  million),  Washinstonian  (circulation  90,000),  and 
SciQuest  (circulation  60,000). 

The  Office  also  furnished  articles  on  NIDR  research  accomplishments, 
programs,  and  activities  for  the  NIH  Record,  News  and  Features,  and  the 
Search  for  Health  columns.   Staff  prepared  19  press  summaries  of  papers 
presented  by  NIDR  scientists  for  use  in  the  press  room  during  the  March 
meeting  of  the  International  and  American  Associations  for  Dental 
Research. 

Publications 

To  meet  the  public's  increasing  demand  for  information  on  oral  health 
and  preventive  measures,  the  OSHR  issued  two  new  publications — one  for  a 
lay  audience  and  one  for  professionals — and  revised  or  reprinted  10 
others  during  FY  1981. 

A  new  leaflet,  "Radiation,  Chemotherapy  and  Dental  Health,"  outlines 
special  dental  problems  that  may  occur  in  patients  undergoing  cancer 
therapy.   It  describes  procedures  to  prevent  or  minimize  the  development 
of  extensive  tooth  decay  and  to  alleviate  the  pain  of  oral  ulcerations. 
The  publication  has  been  widely  advertised  and  distributed  nationwide  to 
dental,  medical,  and  cancer  organizations.   A  second  publication.  Dental 
Implants:   Benefit  and  Risk,  reports  the  proceedings  of  an  NIH-Harvard 
Consensus  Development  Conference,  the  first  such  conference  in 
dentistry.   OSHR  staff  acted  as  liaison  between  the  Harvard  implant  team 
and  the  contractors  preparing  the  manuscript  for  publication.   Staff 
also  helped  plan  and  develop  the  format  and  the  distribution  lists. 

Numerous  requests  for  popular  publications  necessitated  revision  or 
reprinting  of  "Fluoride  to  Protect  Your  Children's  Teeth,"  "Cleft  Lip 
and  Cleft  Palate,"  "RX  for  Sound  Teeth,"  "Tooth  Decay,"  and  "Periodontal 
(Gum)  Disease." 

The  OSHR  cooperated  with  the  National  Caries  Program  and  the  Extramural 
Program  in  publishing  materials  for  their  program  activities.   These 
included  "Fluoride  Mouthrinsing  in  Schools. . .Protection  for  Children's 
Teeth,"  "Fluoride  Tablets... A  Healthier  Smile  for  School  Children," 
"Oral  Health  Education  and  Promotion  Materials  from  the  National  Caries 
Program,"  and  "Preventing  Tooth  Decay:   A  Guide  to  Implementing 
Self-applied  Fluoride  Programs  in  Schools."  A  leaflet  on  the  "Grant  and 
Contract  Research  Programs  of  the  National  Institute  of  Dental  Research" 
was  also  published. 

Two  additional  publications  are  in  preparation.   An  NIDR  Institute 
brochure  will  inform  investigators  and  the  general  public  of  the  breadth 
of  dental  science  and  progress  being  made  to  prevent  oral  diseases.   A 
recruitment  brochure  is  intended  to  interest  minority  dentists  and 
scientists  in  careers  in  dental  research  either  at  the  NIDR,  NIH,  or 
other  research  institutions  supported  by  the  NIDR. 

The  "NIDR  Employee  Handbook"  was  published  and  distributed  to  all  NIDR 
employees  this  year.   The  handbook  outlines  the  structure  and 


1-8 


organization  of  the  Dental  Institute,  describes  facilities  available  to 
NIDR  employees,  and  presents  information  on  policies  and  procedures. 

This  year,  the  OSHR  provided  clearance  for  212  manuscripts  and  130 
abstracts  written  by  Institute  scientists  and  administrators.   In 
addition,  the  OSHR  continued  to  obtain  concept  clearance  and  provided 
editorial  services  as  required  for  all  other  Institute  publications. 

"NIDR  Research  News"  provided  science  writers  and  editors  of  state  and 
county  dental  journals  with  28  science  articles  and  additional  items 
including  notices  of  Institute  publications  available  and  appointments 
and  awards  of  special  note.   Editors  use  these  items  extensively  in 
informing  their  readers  of  NIDR  research  and  program  activities. 

"NIDR  Abstracts,"  issued  twice  during  FY  1981,  contained  126  abstracts 
of  current  papers  published  by  NIDR  scientists.   These  issuances  are 
sent  to  libraries  of  dental  schools  and  universities,  members  of  the 
Institute's  council  and  advisory  committees,  and  U.S.  and  foreign 
researchers. 

Institute  publications  were  advertised  by  the  Consumer  Information 
Center  in  Pueblo,  CO,  Freebies,  a  nationally  syndicated  newspaper, 
column.  Good  Housekeeping,  Family  Health,  Changing  Times,  and  several 
other  periodicals.   This  visibility  resulted  in  large  numbers  of 
requests  for  publications  from  health  educators,  practicing  dentists  and 
hygienists,  members  of  Congress,  State  health  departments,  university 
health  centers,  coordinators  of  health  fairs,  state,  county,  and 
community  health  agencies,  and  the  general  public. 

During  FY  1981,  602,919  publications  were  requested.   Most  of  these 
publications  were  mailed  by  OSHR  through  a  contract  mailing  service. 
The  Consumer  Information  Center  in  Pueblo,  Colorado,  distributed  111,250 
copies  of  "Tooth  Decay"  and  99,360  copies  of  "Good  Teeth  for  You  and 
Your  Baby."   The  NIH  Visitors  Center  received  19,000  NIDR  publications 
for  distribution. 

The  OSHR  cooperated  with  the  National  Institute  on  Aging  in  preparing 
and  funding  an  "Age  Page"  on  dental  care  for  older  people.   Of  the 
900,000  copies  printed,  685,000  copies  will  be  distributed  via 
supermarkets  and  drug  stores  in  their  free-literature  display  racks; 
30,000  will  be  distributed  by  nursing  homes,  hospitals,  retirement 
communities,  and  libraries;  and  the  remaining  copies  will  be  distributed 
by  NIDR  and  NIA  in  response  to  public  inquiries. 

Editorial,  Public  Inquiries,  and  Other  Activities 

OSHR  staff  assisted  in  preparing  the  Director's  opening  statement  for 
the  FY  1981  Congressional  Appropriations  Hearings,  clarified  and  edited 
the  transcripts  of  both  House  and  Senate  hearings,  and  submitted 
information  requested  by  the  Director,  NIH,  on  areas  of  promising 
research. 

The  Office  contributed  materials  for  several  NIH  and  DHHS  reports, 
including  NIADDK' s  special  report  on  arthritis  and  related 
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musculoskeletal  diseases:  information  on  federally-supported  aging 
research  activities  for  a  White  House  Conference  on  Aging;  FIC's  annual 
report  of  International  Activities  for  FY  80;  and  DHHS'  Nutrition 
Information  and  Education  Inventory. 

Staff  also  prepared  NIDR's  component  of  the  NIH  Publications  List,  NIH 
Scientific  Directory  and  Annual  Bibliography,  NIH  Almanac,  and  the  PHS 
Recruitment  Manual. 

In  addition  to  providing  information  and  material  on  request  to  other 
NIH  components,  OSHR  reviewed  and  revised  material  for  a  chapter, 
"Intramural  Nutrition  Research  at  the  NIH,"  which  will  appear  in 
Intramural  History  of  the  NIH,  reviewed  Redbook's  manuscript,  "A  New  Way 
to  Fight  Gum  Disease,"  reviewed  a  manuscript  for  a  Parent  Information 
Catalog  which  the  PHS  plans  to  use  in  its  "Healthy  Mother  Campaign,"  and 
reviewed  and  extensively  edited  the  proceedings  of  the  NCP  conference  on 
"Caries  Prevention  in  Public  Health  Programs." 

OSHR  reviewed  and  edited,  in  cooperation  with  NIDR  clinicians,  the 
Channing  Bete  publication  "About  Periodontal  Disease."   This  publication 
is  commercially  distributed  by  dentists  and  health  organizations 
interested  in  clearing  up  misconceptions  about  periodontal  disease  and 
motivating  patients  toward  preventing  and  controlling  this  disease 
condition. 

The  OSHR  assisted  the  Periodontal  Diseases  Program  Branch,  EP,  with 
preparations  for  the  May  1981  workshop  on  "Surgical  Therapy  for 
Periodontitis."   Staff  helped  plan  the  publicity  for  the  workshop, 
obtained  and  distributed  the  printed  materials,  assisted  with 
registration  and  responded  to  inquiries  concerning  the  conference  from 
the  press,  the  dental  profession,  and  the  general  public. 

OSHR  staff  responded  to  278  telephone  and  13,323  written  inquiries  from 
various  groups,  including  professional  associations.  Federal,  State,  and 
county  health  agencies,  journals,  Congress,  dentists  and  health 
professionals,  and  the  general  public,  and  arranged  for  tours  of  the 
NIDR  laboratories  for  120  American  and  foreign  dental  students  and 
practitioners  this  year.   Programs  were  arranged  for  staff  members  to 
speak  to  the  visitors  on  the  research  activities  of  the  NIDR. 

On  request  from  the  OMB,  the  OSHR  prepared  and  submitted  plans  for 
proposed  reductions  in  publications  and  audiovisual  materials  for  FY 
1981  and  FY  1982.   Staff  also  prepared  weekly  reports  of  significant 
Institute  activities  for  inclusion  in  reports  to  the  Secretary,  DHHS; 
and  prepared  a  list  of  significant  biomedical  advances  of  the  last  two 
decades  for  a  report  to  the  Special  Assistant  for  Science  Information, 
NIH. 

This  year,  Lydia  S.  Burroughs,  public  information  specialist,  OSHR, 
received  an  NIH  Merit  Award  for  sustained  excellence. 

OSHR  personnel  attended  the  Fourth  Annual  Conference  on  Foods,  Nutrition 
and  Dental  Health,  sponsored  by  the  American  Dental  Association,  and  the 
American  Medical  Writers  Association  annual  meeting. 
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FLUORIDATION  SPECIALIST 

As  fluoridation  specialist  for  the  Institute,  John  Small  continued  to 
provide  services  in  support  of  public  health  officials  in  states  and 
cities  defending  community  water  fluoridation  in  court  cases  initiated 
by  persons  or  organizations  opposed  to  fluoridation.   This  support 
included  developing  communications  among  involved  legal  personnel, 
assisting  with  preparation  of  affidavits  and  technical  documents, 
locating  expert  witnesses  and  assisting  them  with  their  preparations  for 
testimony,  transmitting  current  research  findings  and  legal  decisions  to 
all  involved  officials,  communicating  with  other  Federal  agencies  for 
information  or  expertise,  and  providing  requested  assistance  to  newsmen 
or  journal  writers  publishing  information  on  the  proceedings  and 
outcomes.   During  this  year,  cases  in  South  Dakota,  Ohio,  Georgia,  New 
York,  and  Missouri  were  completed;  other  cases  continue  in  Illinois, 
South  Carolina,  Texas,  Pennsylvania,  and  Scotland. 

For  four  consecutive  years,  the  specialist  served  as  PHS  liaison  and 
provided  technical  and  editorial  assistance  to  the  Office  of  the 
Assistant  Secretary  for  Health,  the  Mayo  Clinic,  the  Association  for  the 
Advancement  of  Medical  Instrumentation,  and  others  preparing  various 
documents  dealing  with  the  quality  of  dialysis  water.   The  Dialysis 
Standards  Committee  of  the  AAMI  this  year  published  a  new  quality 
standard  for  water  used  in  hemodialysis.   The  standard  complies  with  the 
NIH-OASH-OSG  recommendation  that  water  for  dialysis  be  highly  purified, 
with  a  0.2  ppm  limit  on  fluoride. 

A  Joint  Canadian-American  Commission  began  work  in  1981  to  investigate 
problems  resulting  from  the  industrial  pollution  of  the  Mohawk  Indian 
reservation  near  Cornwall,  NY.   Because  fluoride  was  listed  as  a 
possible  pollutant,  the  specialist  provided  information  on  fluorides  and 
health  and  acted  as  a  liaison  between  NIDR  and  other  Federal  and  State 
agencies  concerned  with  the  problem. 

Additional  activities  during  the  year  included: 

Served  as  a  group  leader  and  resource  person  at  a  national  workshop  on 
fluoridation  promotion  sponsored  by  the  Center  for  Disease  Control, 
Atlanta,  Georgia.   The  sessions  were  videotaped  and  will  be  used  as  a 
training  aid. 

Served  as  a  member  of  the  planning  committee  and  participated  in  the 
presentation  of  a  continuing  education  course  on  dental  disease 
prevention  at  Hood  College,  Frederick,  Maryland.   The  course  was 
attended  by  about  60  health  professionals  and  waterworks  engineers  from 
five  western  Maryland  counties. 

Continued  a  cooperative  effort,  initiated  in  1979,  with  the  Society  for 
Epidemiologic  Research  to  review  and  evaluate  information  relevant  to 
the  controversy  about  community  water  fluoridation  and  cancer  mortality 
rates  in  U.S.  communities.   Assisted  in  development  of  a  review 
procedure  and  collected  and  presented  much  information  pertinent  to  the 
resolution  of  the  issue.   The  Society's  evaluatory  report  will  be 
published  in  1982. 
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Provided  technical  information  on  the  use  of  fluorides  in  water 
treatment  plants  and  issues  concerning  excessive  natural  fluoride 
content  of  water  to  a  National  Academy  of  Sciences  committee  that  is 
revising  standards  of  quality  for  chemicals  used  in  water  treatment. 

Supplied  the  National  Academy  of  Sciences  with  background  information 
concerning  the  possible  effects  of  fluorides  in  the  ash  fallout  from  Mt . 
St.  Helens  and  the  possible  effect  of  that  fluoride  on  locally-produced 
foods.   This  information  and  further  investigations  by  the  Food  and  Drug 
Administration's  ad  hoc  task  force  led  to  the  conclusion  that  fluoride 
was  "a  non-problem." 

Obtained  and  distributed  copies  of  a  final  report  supporting 
fluoridation  issued  by  the  Victoria  (Australia)  State  Government's 
Committee  on  Inquiry  into  the  Fluoridation  of  Victorian  Water  Supplies. 
Throughout  the  two  years  of  the  Committee's  deliberations,  this  office 
provided  official  statements  and  technical  documentation  to  the 
Committee. 

Secured  and  provided  published  information  on  cancer  mortality  rates  and 
fluorides  to  the  Working  Group  on  the  Evaluation  of  the  Carcinogenic 
Risk  of  Chemicals  to  Humans,  International  Agency  for  Research  on 
Cancer,  WHO.   The  lARC  completed  their  deliberations  in  April  1981  and 
concluded  that  the  inorganic  fluoride  compounds,  including  sodium 
fluoride,  are  not  carcinogenic. 

Prepared,  at  the  request  of  the  DHHS  Executive  Secretariat,  a  summary 
statement  and  documents  concerning  water  fluoridation  and  cancer 
mortality  rates.   Prepared  and  distributed  this  same  information  to  100 
health  officials  here  and  overseas.   Subsequently,  this  information  was 
reissued  and  distributed  by  the  Center  for  Disease  Control,  the  British 
Dental  Association,  and  a  national  newsletter  on  health  fraud. 

Maintained  contact  with  researchers,  drug  compounders,  sponsors  of 
research,  and  the  Food  and  Drug  Administration  so  that  we  might  provide 
information  on  developments  in  the  clinical  trials  of  sodium  fluoride  in 
the  treatment  of  osteoporosis  and  otopongiosis. 

Continued  to  review  progress  reports  and  various  interim  documents  and 
to  provide  comments  and  suggestions  to  the  EPA  overseer  and  the  project 
staff  of  the  University  of  Texas  conducting  a  study  of  the  current 
prevalence  of  dental  fluorosis  in  naturally  fluoridated  areas  of  the 
southwestern  United  States. 

Obtained  and  consolidated,  at  the  request  of  the  Chief  Dental  Officer, 
current  information  on  the  membership  and  staffing  of  Congressional 
committees  with  health  interests.   Provided  information  on  fluorides  and 
health  for  Congressional  staff  reports  and  responded  to  inquiries  from 
members  of  Congress  and  other  Government  officials,  the  public,  and 
several  foreign  countries.   Regularly  reviewed  the  dental  and  medical 
literature  and  exchanged  information  with  health  and  environmental 
agencies  and  professional  groups. 
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FINANCIAL  MANAGEMENT  OFFICE 

The  Financial  Management  Office  (FMO)  serves  as  the  Institute's  center 
for  budgetary  data  and  related  activities  and  as  the  primary  financial 
component  of  the  Office  of  the  Director.   The  FMO  prepares  and  presents 
budget  estimates;  provides  for  the  NIDR's  research  and  support  programs; 
administers  apportionments  and  allocations:  and  applies  management 
controls  over  obligations  and  expenditures. 

The  FMO  also  coordinates  requests  for  program  data  from  Congress,  the 
0MB,  and  Federal  and  Non-Federal  agencies;  advises  the  Institute 
Director,  Executive  Officer,  and  program  staff  on  all  financial  matters 
relating  to  the  Institute's  appropriation;  maintains  payroll  records; 
and  prepares  special  reports  and  grant  forecasts.   Monthly  personnel 
status  and  program  expenditure  reports  are  issued  by  this  office  to 
provide  program  directors  with  reliable  guides  to  management  of 
personnel  and  financial  resources. 

In  1981,  the  FMO  continued  to  formulate  the  Institute's  zero-base 
budget;  monitor  and  disseminate  financial  information;  and  manage 
rebudgeting  requests,  revised  apportionments,  and  changing  allocations. 

The  FMO  was  the  Institute's  representative  on  financial  matters  while 
the  Office's  analysts  and  techicians  controlled  the  Institute's 
financial  operations  and  ministered  to  its  financial  imperatives  during 
the  transition  period  in  Government  that  followed  the  election  of  the 
new  President. 

Research  studies  in  the  areas  of  diabetes,  arthritis,  nutrition  and 
prevention  were  consistently  monitored  while  the  FMO  played  a  vital  role 
in  maintaining  accurate  account  of  all  program  areas. 

In  1981,  emphasis  was  placed  on  preparing  for  the  implementation  of  the 
FTE  (Full  Time  Equivalents)  system  in  FY  1982  which  will  replace  the 
Budget  Position  System  currently  in  effect.   The  FMO  is  responsible  for 
projecting  personnel  services  and  direct  operating  costs,  and  reviewing 
these  estimates  continually  during  the  fiscal  year.   The  new  FTE  system 
will  allow  for  more  flexibility  in  the  management  of  personnel. 

During  the  past  year,  a  new  piece  of  equipment,  the  Lanier 
mini-wordprocessor  LTE-3D,  was  acquired  to  produce  reports  accurately 
and  quickly.   This  new  equipment  was  a  major  asset  in  preparing  lengthy 
documents  and  also  served  as  a  Wylbur  computer  terminal. 

In  FY  1981  the  FMO  trainied  an  NIH  Stride  Program  assignee  in  accordance 
with  its  own  commitment  to  enhance  the  overall  NIH  resource  pool  of 
budget  analysts  and  officers.   The  FMO  anticipates  training  more 
trainees  in  the  next  fiscal  year. 

Highlighting  1981  was  the  Budget  Officer  having  been  awarded  the  NIDR 
Director's  Merit  Award  for  outstanding  performance. 
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PERSONNEL  AND  MANAGEMENT  ANALYSIS  SECTION 

The  Personnel  and  Management  Analysis  Section  was  formally  established 
in  FY  1981  as  the  focal  point  for  both  the  personnel  and  management 
analysis  functions  of  the  Institute.   During  the  past  year,  the 
Section's  primary  energies  have  been  to  place  individuals  adversely 
affected  by  classification  decisions  or  pending  reductions-in-force,  to 
implement  the  Department's  hiring  limitations,  to  implement  the 
Department's  total  performance  appraisal  system,  to  participate  in 
affirmative  action  and  EEO  activities,  to  consolidate  the  Institute's 
management  analysis  function,  and  to  improve  communication  with 
employees. 

For  the  first  time  in  several  years,  staffing — the  selection  and 
placement  of  individuals — became  a  major  activity  for  the  Section.   This 
was  due  to  pressures  from  both  the  Carter  and  Reagan  Administrations  to 
reduce  the  size  of  the  Federal  Work  Force,  as  well  as  to  place  these 
individuals  still  affected  by  the  Three-Year  Classification  Review. 
Although  hiring  limitations  began  in  FY  1980,  by  the  second  quarter  of 
FY  1981  there  was  a  complete  stop  in  the  filling  of  vacancies,  including 
entering  on  duty  of  people  who  had  job  commitments.   Rules  were  in 
constant  flux  and  reports  were  being  requested  almost  daily.   While 
there  has  been  a  relaxation  in  the  Reagan  Administration's  hiring 
restrictions,  subsequent  hiring  restrictions  were  imposed  by  the 
Department  in  a  major  effort  to  place  individuals,  primarily  in  the 
Public  Health  Service,  who  may  face  reductions-in-force.   In  an  effort 
to  be  responsive  to  these  people's  needs,  the  Institute  has  worked 
closely  with  NIH  in  contacting  over  110  individuals  for  vacancies  and 
placing  7. 

Performance  appraisal,  the  keystone  of  the  Civil  Service  Reform.  Act  of 
1978,  was  another  major  initiative  during  FY  1981.   October  saw  the 
implementation  of  the  Senior  Executive  Service/Senior  Scientific  Service 
(SES/SSS)  appraisal  systems,  with  bonuses  being  granted  for  the  first 
time.   There  was  a  20%  limitation  placed  on  the  number  of  total  SES/SSS 
employees  who  could  receive  bonuses;  we  were  pleased  when  36%  of  the 
NIDR  executives  received  a  bonus.   The  Merit  Pay  System  was  not 
implemented  in  FY  1981;  instead  the  Department  decided  to  use  that  year 
as  a  trial  run.   Reviews  and  dry  runs  of  "what  might  have  been"  proved 
valuable,  and  the  Institute  is  ready  to  implement  the  system  on  October 
1,  1981.   By  far  the  largest  segment  of  the  total  Department  performance 
appraisal  system  is  the  EPMS,  Employee  Performance  Management  System, 
which  covers  virtually  all  those  employees  not  subject  to  the  other  two 
systems.   Toward  the  end  of  the  year,  there  was  a  major  push  to  train 
both  supervisors  and  employees  in  the  new  system.   All  employee 
meetings,  lab/branch  chief  meetings,  and  individual  meetings  with  key 
staff  were  held  to  prepare  for  the  implementation  of  the  EPMS  which  will 
cover  approximately  300  NIDR  employees. 

A  main  objective  of  the  Section  in  FY  1981  was  to  consolidate  the 
Institute  management  analysis  function.   This  included  developing  and 
implementing  a  NIDR  Policy  and  Procedure  System,  developing  and 
implementing  a  tracking  system  on  organizational  changes,  and  pulling 
together  responsibility  for  numerous  reports,  i.e.,  on  consulting 
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services,  files  utilization,  etc.   Toward  the  end  of  the  year,  we  began 
planning  for  NIDR's  implementation  of  the  delegated  procurement  system 
(DELPRO),  a  subsystem  of  the  Materiel  Management  System  being 
implemented  by  the  NTH.   It  is  designed  for  decentralized  use  by 
ordering  activities  and  will  impact  on  all  areas  of  the  Institute. 

The  Staff  continues  to  work  closely  with  the  NIDR  EEO  Coordinator  and 
EEO  Advisory  Committee.   It  participates  in  monitoring  activities  of  the 
affirmative  action  plan  to  ensure  that  personnel  action  items  and  target 
dates  are  met.   The  EEO  Coordinator  and  Committee  have  been  informed  of 
personnel  policies  and  procedures,  and  all  have  worked  together  to 
assure  that  employees  are  well  informed.   Both  offices  have  worked 
together  to  try  to  resolve  problems  as  they  have  arisen.   In  spite  of 
innumerable  problems  with  implementing  a  summer  hiring  program,  we  were 
pleased  to  have  one,  and  to  note  that  minority  and  women  summer  hiring 
goals  were  exceeded  again. 

A  great  deal  of  activity  took  place  in  the  area  of  generating  interest 
in  employee  recognition  through  incentive  awards.   Through  memoranda  to 
all  Institute  employees,  discussions  at  program  staff  meetings  and 
individual  conversations,  an  awareness  was  developed  of  this  important 
means  of  recognizing  employees  who,  by  their  outstanding  achievements, 
superior  performance,  special  acts,  or  other  personal  efforts, 
contribute  to  improving  Institute  and  government  operations.   These 
activities  culminate  each  year  in  what  is  now  the  NIDR  Annual  Awards 
Ceremony.   This  year's  ceremony  was  attended  by  a  large  number  of 
employees  who  saw  a  significant  number  of  their  coworkers  recognized. 

During  FY  1981,  the  Staff  participated  in  several  trans-NIH  activities. 
These  included  membership  and  active  participation  on  the  NIH 
Administrative  Training  Committee,  the  Committee  on  the  Continuing 
Education  of  Personnel  Management  Specialists,  and  the  NIH  Task  Force  to 
Develop  Sample  Job  Elements/Standards  for  Office  Support  Positions; 
serving  as  instructor  for  NIH  course,  "Effective  Supervision";  and 
participation  in  the  NIH  Women's  Advisory  Committee  Career  Fair,  1981. 

DENTAL  RESEARCH  DATA  OFFICER 

The  Dental  Research  Data  Officer  (DRDO) ,  continues  to  maintain  and 
direct  an  information  center  for  analysis,  storage,  and  retrieval  of 
descriptive  data  on  current  research  projects  of  interest  to  dentistry. 
The  unique  function  of  this  center  is  well  recognized  in  listings  of 
several  encyclopedias  and  directories. 

The  Office  collects  information  on  dentistry-related  projects, 
regardless  of  sponsor  or  state  of  progress,  through  a  number  of  sources. 
Emphasis  is  on  ongoing  research.   Data  are  collected  and  coded  for 
retrieval  both  regularly  and  on  an  ad  hoc  basis  to  meet  NIDR  staff  needs 
and  to  fill  requests  of  other  Federal  agencies  and  private  concerns. 

A  major  personnel  action  affecting  the  Office  this  year  was  the 
appointment  of  Dr.  Lynn,  the  only  information  specialist  in  the  Office, 
as  Acting  Chief  of  the  Office  of  Scientific  and  Health  Reports  (OSHR) . 
The  new  assignment  was  made  to  fill  the  position  left  vacant  last  fiscal 
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year.   The  added  duties  and  responsibilities  incurred  with  overseeing 
two  offices  necessitated  a  slightly  reduced  level  of  operation  in  the 
Research  Data  Office;  no  new  projects  were  started  in  FY  1981  and  some 
functions  were  cut  back  or  terminated.   The  major  activities  continue, 
however,  and  a  planned  reorganization  will  facilitate  maximum  operation 
of  both  offices. 

Data  Requests 

The  DRDO  received  somewhat  fewer  requests  for  dental  research  data  this 
year  than  last,  but  the  distribution  of  requestors  remained  about  the 
same:   NIDR,  30%;  other  Federal,  56%;  non-Federal,  14%.   The  response 
source  is  almost  exclusively  NIDR  data  (98%),  perhaps  reflecting  the 
absence  of  a  full-time  professional.   With  the  reorganization  and 
down-grading  of  other  PHS  programs  in  the  Department,  we  expect  the 
number  of  requests  to  increase  and  to  include  a  variety  of  subjects 
extending  beyond  dental  research.   NIDR  may  well  become  the  only  source 
of  "dental"  information  in  the  Federal  government. 

One  of  the  more  interesting  aspects  of  responding  to  the  information 
requests  is  the  variety  of  new  subjects  encountered.   Quite  often,  as 
was  seen  with  the  trans-NIH  initiatives,  the  reports  grow  in  size  and 
complexity  and  become  annual  tasks  that  frequently  reflect  the  trends 
and  advances  of  science.   For  example,  some  of  the  more  recent  requests 
have  asked  for  our  support  of  research  related  to  skin  and  skin 
diseases,  the  kidney,  ionizing  radiation,  energy,  interferon,  and 
diagnostic  imaging.   Each  request  for  information  on  a  new  subject 
requires  a  new  search  strategy  that  involves  interpreting  the  request, 
defining  terms,  identifying  appropriate  descriptors  (keywords),  and 
modifying  the  computer  vocabulary. 

Publications 

The  annual  catalog  of  dental  research  projects.  Dental  Research  in  the 
United  States  and  Other  Countries  (ISSN  0147-264X),  continues  to  be 
published  with  the  assistance  of  the  Smithsonian  Science  Information 
Exchange.   The  catalog  is  now  published  through  an  Interagency  agreement 
with  the  National  Technical  Information  Service  instead  of  the  contract 
arrangement  used  previously.   Since  the  Federal  government  no  longer 
directly  subsidizes  registration  of  projects,  user  agencies  must  pay  for 
each  non-Federal  project  in  the  system. 

To  facilitate  the  registration  process  with  a  minimum  of  additional  cost 
we  have  included  a  copy  of  the  Notice  of  Research  Project  form  in  the 
publication.   This  will  enable  us  to  reach  most  of  the  dental  research 
community  throughout  the  world  and  give  us  greater  control  over 
registration  of  projects  for  which  we  must  pay. 

A  mid-year  moratorium  on  printing  has  delayed,  and  could  prevent, 
publication  of  the  National  Institute  of  Dental  Research  Programs  (ISSN 
0360-7753)  for  fiscal  year  1980.   Trainees  and  Fellows  Supported  by  the 
National  Institute  of  Dental  Research  (ISSN  0145-9724)  might  also  be 
affected  by  the  moratorium.   The  data  for  these  two  publications  are 
available,  however,  and  will  be  preserved  by  the  Office  for  reference. 
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Our  publication  design  has  improved  greatly  with  the  change  in  paper 
size,  new  cover  artwork,  and  use  of  the  "perfect"  or  \^^rap-around 
binding. 

Privacy  Act  and  Freedom  of  Information  Act 

The  Dental  Research  Data  Officer  continues  to  serve  as  NIDR's  Privacy 
Act  and  Freedom  of  Information  Act  coordinator.   The  combined  efforts  of 
the  NIH  Institute  coordinators  this  year  led  to  simplified  procedures 
for  the  Quarterly  Reporting  of  Privacy  Act  requests  and  for  publication 
of  Systems  of  Records  in  the  Federal  Register. 

Records  of  these  two  activities  show  that  although  Freedom  of 
Information  requests  increased  1.2%  over  FY  1980,  the  cost  to  the 
Institute  is  about  one-third  that  of  last  year.   This  is  probably 
because  two  large  requests  of  the  previous  year  were  much  more 
time-consuming  than  most  single-file  requests.   On  the  other  hand,  the 
number  of  Privacy  Act  requests  more  than  doubled  even  though  grant 
summary  statements  (pink  sheets)  are  sent  out  automatically  after  each 
Council  meeting.   It  would  seem  that  applicants  want  the  results  of  the 
study  section  review  at  the  earliest  possible  moment. 

Staff  Activities 

Ms.  Mary  Ann  Williamson  completed  the  National  Library  of  Medicine's 
course  for  MEDLINE  users,  but  terminal  problems  and  lack  of  time  have 
prevented  the  extension  of  services  or  training  to  other  NIDR  users  as 
proposed  last  year.   We  hope  to  overcome  these  problems  in  the  next  year 
so  this  valuable  tool  will  be  made  available  to  all  our  investigators. 
Ms.  Williamson  has  been  maintaining  daily  operations  of  the  Office  in 
the  absence  of  the  DRDO  and  is  also  serving  on  NIDR's  Word-Processing 
Committee. 

The  Dental  Research  Data  Officer,  who  is  an  active  member  of  the  Dental 
Library  Special  Interest  Group  of  the  Medical  Library  Association, 
presented  a  slide  talk  to  that  group  at  its  annual  meeting  in  Montreal, 
Canada.   The  presentation  covered  in  brief  the  history  of  the  U.S. 
Public  Health  Service,  the  Commissioned  Corps,  the  National  Institutes 
of  Health,  the  National  Institute  of  Dental  Research,  and  NIDR 
publications  of  importance  to  dental/medical  libraries. 

OFFICE  OF  COLLABORATIVE  RESEARCH 

The  major  responsibilities  of  the  Office  of  Collaborative  Research  (OCR) 
include  the  initiation,  review,  business  management,  and  monitoring  of 
ongoing  R&D  contracts  and  agreements.   In  addition,  OCR  is  responsible 
for  the  closeout  of  completed  contracts.   During  FY  1981,  the  Institute 
had  a  total  of  forty-eight  active  contracts  and  interagency  agreements. 
On  the  average,  there  were  approximately  thirty  to  forty  active 
contracts  and  agreements  at  any  given  time. 

The  decrease  in  the  level  of  contracting  activities  within  the  Institute 
reflects  the  policy  of  NIH  to  place  increased  emphasis  on  stabilization 
of  funding  for  research  project  grants.   Since  R&D  contracts  are 
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utilized  primarily  at  the  applied  end  of  the  research  and  development 
spectrum,  this  has  created  difficulties  for  the  programs  of  the 
Institute  in  initiating  applied  research  projects.   It  does  not  appear 
that  there  will  be  relief  from  this  situation  in  the  immediate  future; 
therefore,  other  mechanisms  will  have  to  be  found  in  order  to  assure 
application  of  basic  research  findings. 

During  FY  1981,  the  Contract  Management  Section,  Office  of  Collaborative 
Research,  has  begun  the  assumption  of  additional  responsibilities  within 
the  Institute.   Due  to  the  increased  workload  in  the  Procurement  Branch, 
Division  of  Administrative  Services  (DAS) ,  the  Contract  Management 
Section  has  assumed  responsibility  for  some  of  the  support  contracts 
traditionally  handled  by  DAS.   Plans  are  currently  being  developed  to 
establish  an  operational  system  for  handling  these  support  contracts. 
Hopefully  such  a  system  will  evolve  to  provide  more  timely  and  efficient 
procurements  to  meet  our  intramural  and  direct  operations  needs. 

During  the  year,  the  Associate  Director  for  Collaborative  Research  was 
appointed  Deputy  Director  of  the  Institute,  creating  a  dual 
responsibility.   After  accepting  this  position,  he  was  relocated  to 
Building  31  along  with  his  secretary,  resulting  in  the  loss  of  the  only 
full-time  secretarial  support  position  located  directly  in  OCR.   Also, 
the  added  workload  necessitated  by  the  Deputy  Director's  responsibilities 
has  left  him  less  time  to  spend  on  OCR  matters.   The  OCR  staff  has 
accepted  major  responsibilities  that  would  have  otherwise  been  absorbed 
by  the  Associate  Director  and  has  continued  to  perform  in  an  admirable 
manner . 

EEO  PROGRAM 


The  NIDR  EEO  Program  continued  its  activities  of  FY  1980  in  the  areas  of 
support  to  minority  schools,  reports  and  analyses  of  the  Institute's 
profile,  the  assignment  of  collateral  EEO  duties,  and  the  recognition  of 
EEO  accomplishments.   In  addition,  in  1981  the  program  was  expanded  to 
include:   EEO  training  for  the  EEO  Advisory  Committee,  a  series  of 
monthly  educational  seminars  for  employees,  a  career  development 
workshop,  an  EEO  newsletter,  and  area  meetings  with  employees.   The 
Institute's  special  emphasis  program  for  the  handicapped  was 
strengthened  and  expanded  in  FY  1981. 

Discrimination  Complaints 

The  Institute  had  no  informal  or  formal  complaints  of  discrimination 
during  FY  1981.   The  NIDR  Counselor,  at  the  direction  of  the  DEO, 
provided  counseling  for  two  other  institutes  of  the  NIH.   The  EEO 
Coordinator,  EO  Assistant,  and  the  Counselor  provided  assistance  to 
employees  having  concerns  involving  career  counseling,  job  applications, 
leave,  payroll  problems,  training,  safety  conditions,  and  with  problems 
concerning  supervisor/employee  relations. 
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Training 

EEO  training  for  supervisors  and  managers,  begun  in  FY  1980,  was 
completed  in  FY  1981.   Ninety-eight  percent  of  the  Institute's 
supervisors  and  managers  completed  this  training. 

For  the  first  time  an  EEO  training  program,  utilizing  experts  from 
within  the  Department  of  HHS,  was  developed  for  the  EEO  Advisory 
Committee  to  aid  them  in  carrying  out  their  responsibilities. 
Additional  EEO  training  was  provided  for  the  EEO  Coordinator,  EO 
Assistant,  Counselor,  and  the  Delegate  and  Alternate  to  the  NIH  Women's 
Advisory  Committee. 

The  NIDR  Training  Plan,  reflecting  the  many  employee  safeguards 
requested  by  the  EEO  Advisory  Committee  and  the  EEO  Coordinator,  went 
into  effect  in  FY  1981. 

The  Institute's  Secretarial  Training  Advisory  Group  developed  a  training 
session  for  secretaries  of  the  NIH  as  a  part  of  the  Secretaries  Week 
program  of  the  NIH.   The  session,  "Professional  Effectiveness"  was 
presented  by  Frankie  Swenholt  of  Swenholt  Associates,  an  outside 
consulting  firm. 

The  Acting  EEO  Coordinator,  in  cooperation  with  the  EEO  Advisory 
Committee,  presented  a  series  of  monthly  informational  seminars  on 
subjects  of  special  interest  to  women  and  minorities.   This  series 
continues  into  FY  1982. 

A  career  workshop  developed  by  the  EEO  Advisory  Committee  in  cooperation 
with  the  Acting  EEO  Coordinator  was  presented  by  employee  development 
specialists  from  the  NIH  Career  Development  Branch  and  representatives 
from  the  NIDR  Personnel  Office.   The  workshop  stressed  career 
development  through  training.   All  the  training  and  career  development 
programs  available  to  employees  at  NIH  were  explained  in  detail.   In  FY 
1981  seven  NIDR  employees  were  enrolled  in  the  NIH  Career  Education 
Center;  one  was  enrolled  in  the  NIH  STRIDE  Program  and  one  was  selected 
for  the  NIH  Management  Intern  Program.   All  of  these  upward  mobility 
programs  are  designed  to  aid  employees  in  career  development. 

The  NIDR  continues  to  support  the  NIH  Minority  Research  and  Training 
Programs  through  MBS  and  MARC,  and  the  NIH  Extramural  Grants  Associate 
Program. 

Recruitment  and  Selection 

A  ban  on  hiring  outside  the  Department  imposed  early  in  1981  did  not 
prevent  continued  recruitment  efforts  on  the  part  of  the  EEO  Program. 
Efforts  to  establish  contacts  at  minority  and  women's  schools  for  the 
purpose  of  recruiting  continued  with  the  number  established  during  FY 
1980  being  doubled  in  1981.   These  contacts  were  utilized  to  communicate 
summer  opportunities  available  at  the  NIDR  throughout  the  country. 

The  employment  goals  established  for  the  summer  program  by  the  NIH  were: 
undergraduate  minority  15%,  women  39%;  graduate  minority  10%,  women  26%. 
The  NIDR  met  or  exceeded  these  goals  with  an  undergraduate  figure  of  29% 
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minority,  39%  women,  and  a  graduate  figure  of  12%  minority  and  26% 
women. 

Grants  and  Public  Advisory  Bodies 

The  Institute  continues  to  fund  research  related  to  its  programs  through 
its  cooperative  agreement  with  the  Division  of  Research  Resources' 
Minority  Biomedical  Support  Program. 

The  percentage  of  minorities  on  the  NIDR's  public  advisory  bodies  now 
stands  at  35%  and  the  percentage  of  women  at  31%.  Minorities  serving  on 
these  committees  include  black,  Asian  and  hispanic . 

Handicapped  Program 

The  Institute  expanded  the  handicapped  special  emphasis  program  in  FY 
1981.   The  Institute  appointed  its  first  Delegate  and  Alternate  to  the 
NIH  Handicapped  Committee  and  also  appointed  these  persons  to  the  EEO 
Advisory  Committee.   The  Institute  began  the  use  of  professional  sign 
language  interpreters  at  all  major  meetings  and  conferences  where 
hearing  impaired  individuals  were  expected  to  attend.   The  EEO  Office 
obtained  a  TTY  for  communicating  with  the  hearing  impaired  both  within 
the  NIH/NIDR  and  with  those  in  the  community.   The  NIDR  EEO  Office  is 
the  first  at  the  NIH  to  obtain  equipment  for  telecommunication  with  the 
hearing  impaired.   The  EO  Assistant  continues  to  provide  sign  language 
interpretation  for  individuals  within  the  NIDR  or  the  NIH. 

Employee  Meetings  -  Reviews  and  Comments 

In  FY  1981  the  EEO  Advisory  Committee,  in  cooperation  with  the  Acting 
EEO  Coordinator  and  the  NIDR  management,  conducted  a  series  of  area 
meetings  to  communicate  information  on  the  EEO  Program  and  to  determine 
employee  concerns.   The  EEO  Committee  and  the  Acting  Coordinator 
developed  and  distributed  a  questionnaire  "Areas  of  Issues  and  Concern," 
for  the  employees  to  rate  working  conditions  and  management  practices. 
The  meetings  will  continue  into  FY  1982  and  when  concluded,  a  report 
encompassing  all  the  area  reports  will  be  prepared  for  the  Director, 
NIDR.   A  final  meeting  for  all  employees  will  be  held  and  all  of  the 
concerns  developed  by  the  area  meetings  will  be  addressed  by  the  staff 
of  the  NIDR. 

At  the  request  of  the  NIDR  Director  and/or  the  DEO  Acting  Director,  the 
Acting  EEO  Coordinator  reviewed  and  prepared  comments  on  twenty  major 
documents  during  FY  1981.   Included  in  the  list  were  the  following: 
Employee  Performance,  the  PHS  Performance  Appraisal  Plan,  the  NIH 
Employee  Conflict  and  Cooperation  Study,  the  Reorganization  of  the 
Division  of  Equal  Opportunity,  Implementation  of  Goals  under  OMS  and 
FEORP,  and  the  Training  of  EEO  Counselors. 

Other  Program  Activities 

The  assignment  of  collateral  duties  in  EEO  to  the  NIDR  staff  includes 
the  appointments  of  the  EEO  Counselor,  the  Delegate  and  Alternate  to  the 
NIH  Women's  Advisory  Committee  (WAC),  the  Delegate  and  Alternate  to  the 
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NIH  Handicapped  Employee  Committee,  and  the  Representatives  to  the 
Institute's  EEO  Advisory  Committee.   The  Delegate  and  Alternate  to  the 
newly  formed  NIH  Handicapped  Committee,  the  EEO  Counselor  and  half  of 
the  members  of  the  EEO  Advisory  Committee  were  appointed  in  FY  1981. 

Four  NIDR  employees  received  the  Institute's  EEO  Achievement  Award  for 
outstanding  service  to  the  NIDR  EEO  Program. 

New  in  FY  1981  was  the  development  of  a  Certificate  of  Appreciation  for 
EEO  Advisory  Committee  members  who  have  made  contributions  to  the  NIDR 
EEO  Program;  the  certificate  is  available  for  use  in  other  areas  of  the 
Institute  where  special  contributions  are  to  be  recognized.   The  format 
for  a  new  EEO  Report  (newsletter)  was  developed  and  approved.   The 
newsletter  will  be  edited  by  the  EO  Assistant  and  will  be  published 
quarterly.   Publication  will  begin  in  the  fall  of  1981  with  distribution 
to  all  NIDR  employees. 

The  NIDR  EEO  Coordinator  left  the  Institute  early  in  FY  1981  to  serve 
for  one  year  as  the  NIH  Federal  Women's  Program  Manager.   The  vacant 
position  was  advertised  and  filled  with  an  Acting  Coordinator  for  the 
period  of  the  assignment. 

The  Institute's  Acting  EEO  Coordinator  attended  the  National  Urban 
League  Conference  in  Washington,  D.  C. ;  the  EO  Assistant  and  the 
Delegate  to  the  NIH  Women's  Advisory  Committee,  the  Federally  Employed 
Women's  Conference  in  Indianapolis;  and  the  EEO  Counselor,  as  well  as 
other  Institute  employees,  the  Blacks  in  Government  Conference  in 
Washington,  D.  C.  All  of  these  national  conferences  provided  updated 
Information  on  Equal  Employment  Opportunity. 

MANAGEMENT  INFORMATION  SECTION 

Within  the  last  year  the  Management  Information  Section  has  continued 
development  on  the  research  project  system  which  provides  a  source  of 
information  for  programmatic,  management  and  public  use.   The  research 
project  system  makes  information  available  on  the  NIDR's  efforts  in  the 
areas  of  grants,  contracts,  intramural  research  and  dental  research 
institute  subprojects.   These  files  can  be  accessed  both  separately  or 
jointly  via  terminals  linked  in  the  batch  mode  to  DCRT. 

The  research  project  system  exists  as  a  collection  of  separate  files 
dealing  with  grants,  contracts,  dental  research  subprojects  and 
intramural  projects.   Information  is  collected  from  a  number  of  sources. 
In  the  case  of  the  grants  file,  a  daily  global  update  is  performed  using 
the  DRG  IMPAC  files  which  are  then  abbreviated  and  supplemented  with  a 
local  update.   This  update  imparts  data  not  yet  in  the  IMPAC  record  to 
produce  a  more  timely  reporting  capability.   The  intramural  file  is 
created  from  information  collected  from  forms  supplied  to  the  intramural 
researchers.   Data  capture  in  the  case  of  the  subproject  file  is 
obtained  from  the  Smithsonian  Scientific  Information  Exchange. 
Contracts  data  is  provided  by  the  Office  of  Collaborative  Research. 

The  benefits  derived  by  the  utilization  of  the  research  project  file  are 
many  and  varied.   Prior  to  the  development  of  this  automated  sytem 


1-21 


countless  hours  were  spent  in  trying  to  answer  the  many  budgetary  and 
programmatic  questions  asked  of  the  NIDR.   The  development  of  this 
system  has  led  to  a  greater  focusing  point  for  these  questions  and  a 
central  screening  area  for  development  of  timely  answers.   Also,  the 
advent  of  this  computerized  system  has  brought  a  greater  degree  of 
cooperation  between  the  various  elements  of  the  NIDR  because  of  the 
shared  goals  of  greater  information  reliability  and  a  more  centralized 
reporting  capability. 

The  research  project  files  exist  in  a  production  mode  at  the  present 
time.   However,  there  is  constant  adjustment  in  the  system  of  file 
generation,  updating  and  refinement  of  the  various  reports  associated 
with  these  files.   The  vast  majority  of  the  requests  received  are 
satisfied  within  one  working  day.   This  represents  a  drastic  cut  in  the 
amount  of  time  necessary  to  fulfill  a  request. 

Information  concerning  program  management  and  direct  operations  is 
provided  thru  use  of  files  provided  by  the  Division  of  Financial 
Management  in  the  form  of  monthly  tapes.   Report  production  stems  from 
both  the  allotment  ledger  master  file  and  the  open  document  file.   NIDR 
management  and  budgetary  officials  utilize  these  reports  for  budget 
tracking  purposes.   This  system  of  budgetary  reports  has  proven  so 
useful  that  the  National  Institute  of  General  Medical  Sciences  has 
requested  our  cooperation  in  conversion  of  this  software  for  use  by  the 
NIGMS  Financial  Management  Office. 

The  NIDR  programs  reports  which  used  to  be  produced  under  contract  are 
now  generated  by  computer  with  the  exception  of  the  many  charts 
associated  with  these  reports.   Future  plans,  within  the  limits  of 
personnel  constraints,  call  for  the  production  of  these  charts  thru  use 
of  the  TELLAGRAF  software  package.   This  will  produce  a  considerable 
savings  in  time  and  eliminate  the  hourly  fee  of  $29.00  prsently  charged 
by  Medical  Arts. 

The  equipment  resources  available  to  the  individuals  providing 
management  information  services  to  the  end  users  consist  of  eight  fixed 
computer  terminals  and  two  portable  terminals.   Two  of  the  terminals,-  a 
Tektronix  4010  and  a  4025,  provide  graphics  support  when  used  in 
conjunction  with  the  TELLAGRAF  software  package  recently  acquired  by 
DCRT. 

In  the  near  future,  two  additional  terminals  will  be  installed  in  the 
Grants  Management  Office  for  use  in  preparation  of  award  statements 
locally.   Within  the  last  year  NIDR  has  agreed  to  serve  as  a  testbed  for 
this  new  system  that  will  drastically  reduce  the  time  necessary  for 
award  statement  production.   In  addition,  it  will  also  serve  as  a  means 
for  grants  management  personnel  to  directly  communicate,  via  the 
terminal,  updates  to  the  DRG  files.   This  method  of  passing  changes  to 
DRG  will  greatly  reduce  paperwork,  save  time  and  enhance  the  overall 
accuracy  of  the  DRG  master  files. 

A  new  software  package  introduced  by  DCRT  which  allows  the  programmer  to 
execute  WYLBUR  in  the  batch  mode  has  resulted  in  a  number  of  production 
jobs  previously  executed  by  programmer/analysts  to  now  be  produced  by 
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computer  technicians.   This  innovation  has  permitted  the  programming 
staff  to  be  utilized  in  a  more  efficient  manner. 

The  Management  Information  Section  is  continuing  to  change  and  analyze 
our  reporting  commitments  to  help  insure  that  valid  information  requests 
are  accurately  processed  in  a  minimum  of  time.   This  process  has  led  to 
the  design  and  implementation  of  a  software  inventory  file  of  all 
reports  produced  and  what  individuals  receive  them.   It  is  hoped  that  by 
allowing  the  recipients  to  review  their  requests  unnecessary  reports  or 
copies  can  be  eliminated,  thereby  substantially  reducing  the  one 
thousand  and  thirty  five  reports  and  utilities  currently  maintained. 

The  efforts  of  the  committee,  formed  last  year,  to  study  NIDR  policy  and 
requirements  in  the  area  of  word  processing  have  continued  with 
regularly  scheduled  meetings  to  evaluate  various  vendors  products.   The 
scope  has  been  enlarged  by  including  copying  equipment  to  help  narrow 
down  the  maze  of  companies,  equipment  and  options  available.   The  number 
of  requests  for  evaluations  of  the  various  vendors  continues  at  a  high 
level  and  it  is  anticipated  the  committee  in  the  upcoming  year  will  make 
recommendations  for  both  word  processing  and  copying  equipment. 

SCIENTIFIC  SYSTEMS  SECTION 

The  culmination  of  the  first  phase  of  a  new,  integrated  real-time  data 
acquisition  and  graphical  analysis  system  for  the  Neurobiology  and 
Anesthesiology  branch  (NAB)  was  the  highlight  of  the  projects  developed 
by  the  scientific  systems  section  during  the  past  fiscal  year.   Centered 
around  a  DEC  PDP  11/34  computer,  this  project  utilizes  microprocessors 
in  a  distributed  network  to  control  sophisticated  experimental  control 
hardware  used  to  study  the  interaction  of  behavior  and  pain  dynamically. 
Neural  activity  and  EMG  data  are  collected  and  displayed  in  real-time  to 
allow  researchers  to  more  vividly  see  the  progress  of  research  monkeys 
in  the  experimental  setting.   Subsequent  phases  of  this  project  involve 
additional  labs  and  the  ability  to  read  analog  tapes. 

In  a  continuing  effort  to  provide  research  personnel  with  the  latest  in 
data  analysis  tools,  the  section  is  now  supporting  a  software  package, 
called  RS/1,  which  allows  one  to  easily  enter  data  and  display  it  in  a 
variety  of  ways  as  well  as  provide  access  to  more  powerful  statistical 
analysis.   This  package  is  available  for  anyone  in  the  institute  to  use 
since  it  is  supported  on  the  DEC  11/70  time-sharing  system. 

In  reviewing  the  adequacy  of  the  configuration  of  the  Diagnostic 
Methodology  Section  computer,  it  was  determined  that  a  substantial 
upgrade  would  need  to  occur  for  the  system  to  meet  projected  research 
needs  over  the  next  few  years.   A  review  of  image  processing  systems  has 
led  to  the  recommendation  that  the  current  frame  buffer  be  replaced  by 
a  more  powerful  image  processor  with  internal  array  processing 
capability  for  fft  analysis. 
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The  RS/1  software  package  was  installed  on  the  PDF  1/70.   By  using  this 
software  package;  the  scientists  can  enter,  store,  analyze  and  plot 
their  research  data  with  a  simple  and  interactive  command  language.   The 
scientists  can  directly  control  their  data  analysis  with  little  computer 
background  and  they  can  process  RS/1  data  with  the  BMDP  package.   A  user 
training  program  and  the  usefulness  of  the  package  have  led  to  several 
new  users.   Additional  software  to  allow  users  to  access  FORTRAN  and 
BASIC  data  files  from  RS/1  has  been  added.   Additional  memory  and  terminals 
have  been  ordered  to  allow  the  system  to  be  used  by  these  new  users. 

The  new  NAB  computer  system  was  designed  to  automate  the  pain  research 
of  this  branch.   The  goal  is  to  run  two  labs  simultaneously  in  real- 
time.  The  hardware  configuration  is  a  FDP  11/34  with  128  K  memory,  3 
RLOl  disk  cartridge  drives,  4  RK05  disk  cartridge  drives,  3  Intel 
microprocessors,  special  purpose  hardware  interfacing  and  several  terminals. 
The  software  provides  real-time  collection  of  behavioral,  neural  and  EMG 
data;  behavioral  statistical  analysis;  and  real-time  interactive  graphical 
display  as  well  as  off-line  graphical  analysis.   The  data  collection 
software  calls  on  pre-specif led  trial  sequences  which  can  be  modified 
during  experimentation  by  a  series  of  commands  available  to  the  user. 
The  results  of  each  trial  as  well  as  the  parameters  for  the  following 
trial  are  printed  online.   The  real-time  graphics  software  collects  the 
trial  data  obtained  from  the  behavioral  program  while  the  experiment  is 
running  according  to  pre-selected  histogram  types.   Data  can  be  accumulated 
continuously  in  16  histograms  simultaneously.   Parameters  governing  the 
appearance  of  the  histograms  such  as  resolution  and  frequency  of  events 
can  be  changed  in  real-time.   At  any  time,  an  active  histogram  may  be 
deleted  and  an  alternate  histogram  initiated.   Also,  an  analog  tape  will 
be  created  from  on-line  data  as  a  back-up  to  be  retrieved  from  a  future 
tape  facility  which  is  currently  under  development. 

The  PDF  11/40  Computer  System  used  by  the  NAB's  Clinical  Pain  Section  in 
the  Clinical  Center  has  performed  very  reliably  for  the  past  year, 
thereby  enabling  researchers  to  control  two  pain  laboratories  and  to 
analyse  the  resultant  data  simultaneously.   A  Matrox  video  display 
controller,  connected  to  a  video  monitor,  has  recently  been  added  to  the 
system.   Software  will  soon  be  available  to  facilitate  drawing  different 
size  characters  and  lines  of  varying  thickness  and  length  on  the  monitor 
One  immediate  use  for  the  new  device  consists  of  replacing  a  manually 
operated  slide  projector,  so  that  words  and  lines  to  which  a  subject 
must  respond  can  be  automatically  displayed  on  the  video  monitor  with  no 
researcher  intervention.   The  Clinical  Pain  Section  is  at  present  using 
lengthy  questionnaires  in  its  studies,  the  responses  to  which  must  be 
manually  transcribed  into  their  computer  for  analysis.   In  the  future, 
software  will  be  written  so  that  the  questionnaires  can  be  displayed  on 
the  graphics  device,  and  responses  will  go  directly  into  the  11/40 
computer  via  a  keyboard.    The  long  range  goals  for  the  system  include 
installation  of  an  additional  graphics  controller  and  video  monitor  in 
the  second  of  the  section's  two  pain  laboratories,  and  eventual 
replacement  of  the  subject  response  panel  by  the  video  monitor/keyboard 
combination  so  that  there  can  be  a  uniform  subject  response  procedure. 
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Better  performance  and  more  reliable  operations  were  the  goals  of 
the  work  on  the  DMS  DEC  PDP  11/34  computer  this  past  year.   Speed 
enhancements  were  incorporated  into  several  pieces  of  software  that  use 
the  GRINNEL  frame  buffer.   Hardware  reliability  has  been  improved  by 
pursuing  a  rigorous  preventive  maintenance  program.   Current  efforts  are 
devoted  to  designing  means  to  increase  the  performance  of  the  system  by 
adding  more  disk,  storage,  a  better  frame  buffer  with  more  image  memory 
and  hardware  image  subtraction  capability,  and  an  array  processor  for 
FFT  analysis. 
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National  Caries  Program 

Report  of  the  Associate  Director 

The  most  significant  research  result  of  the  past  year  and,  by  our  criteria, 
the  most  important  in  the  ten-year  history  of  the  National  Caries  Program,  was 
the  demonstration  that  the  prevalence  of  caries  among  U.S.  school  children  has 
decreased  by  above  30  percent  since  the  last  national  dental  survey  conducted 
during  1971-1973. 

These  findings  are  from  data  collected  in  1980  by  an  NCP-sponsored  survey 
of  children  aged  6-17,  and  are  statistically  representative  of  the  entire  popu- 
lation of  these  ages.  They  show  that  caries  has  declined  in  all  geographic  areas 
of  the  country.  Thirty-six  percent  of  children  were  caries-free  in  their  perma- 
nent dentition  compared  to  28  percent  eight  years  ago.   It  must  be  concluded 
that  this  impressive  reduction  in  the  most  common  or  chronic  disease  of  child- 
hood results  from  the  expanding  use  of  fluoride,  both  in  communal  water  supplies 
and  in  school-based  mouthrinse  and  tablet  programs.  The  number  of  children  in- 
volved in  the  latter  programs  has  increased  to  over  13  million,  compared  to 
fewer  than  2  million  when  the  NCP  began  to  promote  this  method  of  prevention  in 
1975. 

Even  so,  caries  remains  a  formidable  national  problem  with  the  average 
school  aged  child  still  having  nearly  5  decayed,  missing  or  filled  permanent 
tooth  surfaces.  Results  from  other  research  during  the  year  promise  to  make 
further  progress  toward  the  elimination  of  caries  as  a  public  health  problem. 

Particularly  encouraging  was  the  demonstration  that  fluoride  mouthrinsing 
can  provide  significant  additional  preventive  benefits  to  children  already 
exposed  to  optimally  fluoridated  drinking  water,  thus  substantially  enlarging 
the  number  of  children  to  whom  these  low-cost  programs  can  be  offered. 

Continued  development  of  controlled-release  regimens  for  easier  delivery 
of  fluoride  included  the  demonstration,  in  rats,  that  this  method  may  be  able 
to  achieve  much  higher  protection  against  caries  on  the  especially  vulnerable 
occlusal  surfaces  of  teeth  than  previously  thought  possible. 

Following  our  successful  development  of  laboratory  methods  to  assess  the 
cariogenic  potential  of  common  snack  foods,  a  major  effort  was  begun  to  apply 
this  methodology  to  more  detailed  investigations  of  the  particular  chemical 
and  physical  properties  of  such  foods  that  account  for  their  cariogenici ty  in 
human  diets. 

Research  toward  the  development  of  an  anticaries  vaccine  continued  to 
yield  promising  results.  Following  preliminary  induction  of  increased  salivary 
IgA  titers  in  humans,  investigators  concentrated  on  the  stimulation  of  gut- 
associated  lymphoid  tissue  by  oral  vaccination  as  possibly  the  most  feasible 
approach.  A  second  experiment  in  our  laboratories  appeared  to  confirm  this, 
as  Streptococcus  mutans  organisms  colonized  poorly  and  disappeared  rapidly 
from  the  teeth  of  subjects  given  S^.  mutans  antigen  by  capsule.  Further,  efforts 
to  identify  the  most  appropriate  antigen  for  such  a  vaccine  continued  to  sug- 
gest that  glucosyltransferase  may  be  a  key  substance  in  unravelling  this  per- 
plexing problem. 
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In  general,  1981  must  be  regarded  as  a  landmark  year  for  the  National 
Caries  Program.  For  the  first  time,  clear  evidence  became  available  that 
the  involvement  in  research  on  caries  prevention  has  begun  to  have  impact 
on  a  nationwide  basis. 

The  following  pages  summarize  the  recent  R&D  activities  of  the  NCP  in 
each  of  the  strategy  areas  of  the  program. 
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strategy  Area  I.  Combatting  the  Microbial  Agent 

The  occurrence  of  carles  depends  critically  on  the  existence  of  three 
factors:  a  cariogenic  microorganism,  a  vulnerable  tooth  surface,  and  a 
dietary  component  that  can  be  fermented,  forming  tooth  destructive  acid. 
This  section  of  the  Annual  Report  concerns  research  being  conducted  under 
aegis  of  the  NCP  to  combat  the  first  of  these  factors  and  thus  prevent 
caries  and  is  focused  this  yesr   on  current  developments  in  Immunization. 

Immunization  against  dental  carles  possibly  can  be  inexpensive,  highly 
effective  and  simple  to  deliver  as  a  public  health  program.  Whether,  in 
actuality,  immunization  will  be  accepted  by  the  public  depends,  in  addition 
to  the  above  factors,  on  establishing  a  vaccination  regimen  that  is  painless, 
safe,  and  otherwise  acceptable  to  the  recipient.  Therefore  much  of  the 
research  that  the  NCP  currently  is  supporting  in  the  immunization  area  is  to 
assess  the  possibility  of  achieving  the  required  levels  of  effectiveness, 
safety  and  acceptability  in  the  eventual  technique. 

Early  attempts  to  demonstrate  caries  immunization  generally  involved 
either  live  or  formalin-killed  S^.  mutans  cells,  their  solubilized  compo- 
nents, or  extra-cellular  products  admixed  with  adjuvant  and  administered  to 
conventional  and  germ-free  rodents  or  non-human  primates.   In  several  studies 
that  achieved  immune  responses,  S^.  mutans  was  injected  either  directly  into 
the  salivary  gland  or  into  the  mucosa  close  to  the  gland.  This  resulted  in 
the  induction  of  both  serum  and  salivary  antibodies  specific  for  the  bac- 
terial whole  cell  antigen.  Furthermore,  the  level  of  IgA  anti-S^.  mutans 
antibody  in  saliva  correlated  with  a  reduction  in  the  number  of  S..  mutans  In 
plaque  and  subsequent  protection  against  experimental  dental  caries.  In 
these  experiments  it  was  hypothesized  that  local  stimulation  of  immuno- 
competent cells  in  secretory  glands  was  responsible  for  the  secretory  Immune 
response.  However,  other  studies  revealed  the  presence  of  naturally  occur- 
ring antibodies  to  certain  oral  bacteria  in  the  colostrum,  milk  and  saliva 
of  humans.  Also,  antibodies  were  found  in  glands  not  directly  stimulated 
with  antigen,  suggesting  that  local  stimulation  of  the  gland  was  not  a 
requirement.  Finally,  experiments  in  both  man  and  animals  demonstrated  that 
oral  administration  of  bacterial  antigens  resulted  in  the  appearance  of 
plasma  cells  producing  specific  IgA-associated  antibodies  in  milk,  but  not 
in  blood.  These  results  indicate  the  potential  to  selectively  stimulate  the 
secretory  Immune  system  while  not  stimulating  serum  antibody  production. 

The  above  Information,  together  with  recent  evidence  associating  se- 
cretory immunity  with  gut-associated  lymphoid  tissue  (GALT),  suggests  that  a 
special  relationship  may  exist  between  gastrointestinal  stimulation  (i.e. 
oral  ingestion  of  antigen)  and  the  induction  of  a  s-IgA  antibody  response  at 
distant  secretory  surfaces.   It  is  known  that  fragments  of  oral  microflora, 
not  digested  in  the  stomach  and  upper  part  of  the  small  intestine,  penetrate 
through  intestinal  epithelia  to  reach  gut-associated  lymphoid  tissue  (GALT), 
such  as  Peyer's  patches.   In  these  tissues  the  antigens  are  immunologically 
processed  by  macrophages  and  T  and  B  lymphocytes  that  are  continuously 
replenished  from  stem  cells  in  the  thymus  and  bone  marrow.  A  generalized 
picture  of  the  ensuing  cell  processes  that  is  being  experimentally  tested  in 
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detail  by  NCP  grantees  is  that  antigen  stimulation  of  Peyer's  patch  B  cells 
leads  to  clonal  expansion  of  a  precursor  B  cell  population  committed  to  the 
production  of  IgA  antibody.   In  addition  the  T  cells  are  also  stimulated  by 
certain  antigens  or  by  other  factors.  The  T  cells  are  thereby  transformed 
into  T  helper  (Th)  or  T  suppressor  (Ts)  cells  that  can  regulate  the  B  cell 
immune  response.  Following  antigen  stimulation  in  GALT,  both  T  and  pre- 
cursor B  cells  leave  this  tissue  and  enter  the  lymphatic  vessels  on  their 
way  to  the  general  circulation.  From  the  blood  stream  these  cells  populate 
distant  secretory  tissues  such  as  the  spleen,  associated  with  antibody  pro- 
duction (largely  IgG)  for  circulation  in  the  serum,  or  the  salivary  glands, 
associated  with  antibody  production  (largely  IgA)  for  protection  of  muco- 
sally  lined  body  cavities.  The  committed  B  cells  that  settle  in  salivary 
glands  differentiate  into  fully-mature  plasma  cells  that  actively  secrete 
polymeric  antigen-specified  IgA  containing  a  secretory  component  that  allows 
the  immunoglobulin  to  be  transported  by  epithelial  cells  into  the  glandular 
secretion.  Secretory  IgA  in  the  mouth  is  found  on  the  surface  of  the  mucosa 
and  the  surfaces  of  oral  bacteria  presumably  to  decrease  adherence,  or 
mechanisms  leading  to  adherence,  that  is  necessary  for  microbial  survival. 

In  addition  to  the  mechanism  involving  GALT,  other  routes  have  been 
suggested  for  immune  protection  of  the  oral  cavity.  One  of  these  is  that 
antigens  in  the  mouth  may  pass  through  short  secretory  ducts  of  minor  salivary 
glands  and  stimulate  the  glands  directly.  Also  the  presence  of  small  amounts 
of  polymeric  IgA  that  is  not  locally  produced  and  small  amounts  of  IgG  and 
IgM  in  saliva  suggests  that  production  of  immunoglobulins  by  non-salivary 
tissues  may  contribute  to  oral  defense. 

Though  a  great  deal  of  research  has  been  conducted  probing  the  mech- 
anisms involved  in  mucosal  immunity,  increases  in  understanding  have  come 
slowly.  In  part,  the  slow  progess  has  been  caused  by  the  large  number  of 
variables  (e.g.  type  of  antigen,  type  of  adjuvant,  route  of  administration, 
vaccination  schedule,  specie  and  genetic  strain  of  animal,  and  how,  when  and 
where  the  immune  response  is  measured)  that  critically  affect  the  experi- 
mental findings.  The  slow  progress  also  has  been  due  to  difficulty  in 
experimenting  with  cells  in  vitro,  identifying  their  immune  status  and  in 
measuring  antibodies  in  small  amounts.  Today  this  situation  is  changing 
rapidly  due  to  the  availability  of  powerful  new  research  tools,  based  in 
many  cases  on  antibodies  themselves.  Commercial  antibodies  produced  by 
monoclonal  hybridomas  are  now  available  for  distinguishing  and  measuring 
immunoglobulin  subtypes  such  as  IgA-,,  and  IgA^.  Antibodies  also  have  been 
prepared  for  lymphocyte  subtypes  such  as  Th  and  Ts  based  on  differences  in 
their  surface  antigens.  As  described  in  the  following  paragraphs,  sci- 
entists supported  by  the  NCP  are  applying  techniques  such  as  these  in  a 
variety  of  areas  including: 

identification  of  an  antigen  suitable  for  public  health  immuni- 
zation programs  against  caries 

function  of  macrophages,  T  helper  and  T  suppressor  cells,  and 
soluble  factors  in  triggering  and  modulating  the  development 
of  precursors  of  immunoglobulin  secreting  cells 
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relationship  of  types  of  antigen  and  adjuvant  to  lymphocyte 
activities  and  the  types  of  immunoglobulin  that  result 

priming  of  immune  responses  and  immune  memory 

mechanism  of  antimicrobial  action  of  secretory  immunoglobulins 
including  interaction  with  non-immune  resistance  factors  in 
the  saliva 

Three  major  concerns  in  establishing  an  immunogen  for  possible  human 
use  against  caries  are   that  it  provides  protection  against  all  important 
strains  of  S^.  mutans  (the  major  cariogenic  microorganism),  that  it  is  risk- 
free  in  theory  and  experience,  and  that  it  gives  strong  and  sustained  pro- 
tection. With  these  characteristics  in  mind,  NCP  supported  investigators 
have  looked  for  potent  antigens  that  are  shared  by  all  serotypes  of  S^. 
mutans,  that  do  not  cross-react  with  human  tissue,  that  are  critically 
involved  in  one  of  the  mechanisms  that  allows  S^.  mutans  to  colonize  suc- 
cessfully in  humans,  and  that  can  be  purified  and  produced  in  large  amounts. 
A  cell-surface  component  satisfying  these  requirements  (with  the  exception 
at  the  present  time  of  established  purity)  is  the  enzyme  glucosyltransferase 
(GTF).  To  determine  whether  GTF  from  one  serotype  of  S^.  mutans  would  pro- 
vide immunity  against  other  serotypes,  investigators  at  Forsyth  Dental 
Center  immunized  rats  and  hamsters  with  GTF  preparations  from  5.  mutans 
serotypes  a,  c,  or  g  and  subsequently  infected  the  animals  with  S..  mutans  of 
the  same  or  different  serotype.  Significant  reductions  were  observed  in 
the  extent  of  infection  and  disease  and  the  number  of  lesions  following 
infection  with  either  homologous  or  heterologous  strains  of  S^.  mutans. 
These  results  suggest  that  the  immune  response  to  one  GTF  serotype  may 
elicit  protection  against  cariogenic  S^.  mutans  from  many,  or  possibly  all 
serotypes.  Although  cross-reactions  between  GTF  from  S^.  mutans  and  S^. 
sanguis  are  rather  low,  the  investigators  also  found  that  immunization  with 
GTF  from  strains  of  S^.  mutans  affects  the  extent  and  possibly  the  duration 
of  oral  infection  by  certain  strains  of  S^.  sanguis ,  another  oral  micro- 
organism that  secretes  GTF. 

The  products  formed  by  the  GTF  family  of  enzymes  and  the  significance 
of  the  enzyme  in  colonization  of  the  oral  cavity  by  microorganisms  was 
discussed  in  detail  in  last  year's  Annual  Report.  To  establish  whether 
"chain  branching"  or  "chain  extending"  GTF  is  being  inhibited  by  the  anti- 
body to  their  GTF  preparation,  the  research-igroup  at  Forsyth  incubated  the 
enzyme  preparation  with  sucrose  containing   C  glucose,  with  or  without 
antibody.  Their  data  suggested  that  the  mechanism  of  protection  observed 
after  GTF  immunization  was  due  to  antibody  preferentially  inhibiting  the 
synthesis  of  the  highly-branched,  water-insoluble  glucan,  believed  to  be 
responsible  for  the  adherence  of  S^.  mutans  to  solid  surfaces  in  the  mouth. 
The  Forsyth  research  group  also  examined  dose/response  relationships  using 
orally  administered  GTF  in  hamsters.  Results  indicated  that  both  serum  and 
salivary  immune  responses  (i.e.  antibody  and  enzyme  inhibitory  activity) 
were  markedly  influenced  by  the  amount  of  GTF  administered  and  followed  a 
direct  dose-response  relationship. 
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In  addition  to  GTF,  other  components  of  the  S^.  mutans  cell  surface  or 
cell  wall  currently  are  being  evaluated,  relative  to  the  characteristics 
mentioned  earlier,  es  potential  immunogens  to  prevent  caries.  Some  of  the 
antigens  being  considered  are  the  serotype-specific  carbohydrates,  lipo- 
teichoic  acid,  polyglucans,  dextrans  and  peptidoglycans .  At  the  State 
University  of  New  York  at  Buffalo,  for  example,  a  grantee  is  isolating 
rhamnose-containing  polysaccharides  from  S^.  mutans  serotypes  a,  d,  and  g, 
elucidating  the  physical-chemical  nature  of  these  major  cell-wall  compo- 
nents, combining  them  with  lipid  and  additional  adjuvants,  and  assessing 
their  ability  to  raise  antibody  titers  against  S^.  mutans  and  prevent  caries 
in  hamsters  and  other  animals.  Further  efforts,  using  the  oral  route  of 
inoculation  with  various  S^.  mutans  antigens,  are  in  progress  to  identify 
minimally  toxic,  but  effective  adjuvants,  which  are  suitable  for  incorpora- 
tion into  an  anticaries  vaccine. 

GTF  is  an  example  of  an  antigen  for  which  there  is  good  evidence  of  T 
and  B  cell  cooperation  for  the  generation  of  an  IgA  antibody  response  in 
mucosal  lymphoid  tissue.  Another  example  of  a  T-dependent  antigen  is  bovine 
gamma  globulin  carrying  dini trophenyl  groups  (DNP-BGG),  a  commonly  used 
research  antigen.  Other  antigens,  such  as  DNP-Lys-Ficoll  ,  appear  not  to 
involve  T  cells  during  induction  of  an  immune  response  in  GALT.  These 
induction  events  following  oral  immunization,  which  include  environmental 
influences,  antigen  processing,  and  antigen  presentation  to  T  and  B  cells, 
are  incompletely  understood  at  this  time.  The  importance  of  T  cell  in- 
volvement in  a  secretory  immune  response  in  terms  of  type  of  antigen  (e.g. 
food  antigens,  microbial  antigens)  and  in  terms  of  type  of  antibody  (e.g. 
IgA,  IgG,  etc.)  response  is  another  enigma  that  NCP  grantees  and  staff 
scientists  are  attempting  to  resolve.   In  studying  these  requirements,  the 
research  group  at  Forsyth  Dental  Center  has  established  that  the  thymus  must 
be  present  in  rats  for  the  development  of  a  normal  s-IgA  antibody  response 
in  saliva,  as  well  as  for  the  ability  to  respond  to  T-dependent  antigens 
with  IgA  antibody.  Lack  of  T  cells  was  found  to  predispose  the  rats  to  an 
increased  severity  of  experimental  caries.  To  confound  the  question  of 
antigen  effects,  classes  of  adjuvants  also  appear  to  have  different  effects 
on  T  cell  involvement  in  the  immune  response.  For  example,  in  rats  infected 
with  S^.  mutans,  the  Forsyth  group  has  found  that  orally  administering  the 
research  adjuvant,  MDP,  along  with  GTF  preferentially  enhances  the  secretory 
production  of  IgA  and  IgG. 

Another  question  that  continues  to  puzzle  many  investigators,  is  why 
microorganisms,  that  normally  are  present  in  the  gut,  do  not  evoke  a  secre- 
tory immune  response  that  would  eliminate  them.  Some  of  these  bacteria 
contain  potent  surface  antigens  such  as  the  cell  wall  lipopolysaccharide 
(LPS)  of  Gram  negative  organisms.  Are  the  bacteria  somehow  able  to  control 
the  immune  response  of  the  host  (i.e.  interfere  with  the  formation  or  func- 
tion of  IgA)?  Is  the  host  capable  of  discriminating  among  possible  immune 
responses  and  repressing  those  that  are  unnecessary?  Scientists  at  the 
University  of  Alabama  are  studying  these  and  other  possibilities  using  T 
cells  derived  from  Peyer's  patches  or  spleen  cells  of  germ-free  and  con- 
ventional mice.  Their  objective  is  to  determine  the  cellular  basis  for 
induction  of  secretory  immune  responses  to  oral  pathogens.  Emphasis  has 
been  placed  on  elucidating  the  functional  roles  of  specific  lymphoid  cells 
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involved  in  the  induction  or  suppression  of  both  primary  and  secondary  IgA 
immune  responses,  and  determining  the  potential  influence  of  environmental 
antigens,  mediators,  and  adjuvants  on  these  responses.  They  have  found  that 
LPS  may  regulate  the  antigen  specific  induction  of  IgA  responses  and  also 
the  induction  of  oral  tolerance  by  causing  a  transformation  of  T  cells  into 
Ts  cells  that  strongly  suppress  the  B  cell  response  to  LPS.  Conventional 
mice  with  a  normal  gut  flora  exhibited  high  levels  of  these  Ts  cells,  while 
germ-free  mice,  which  have  not  had  prior  exposure  to  LPS  due  to  the  absence 
of  Gram-negative  bacteria  in  their  gastrointestinal  tract,  exhibited  high  B 
cell  responses  to  LPS  but  no  T  cell  suppression.  Scientists  at  other  in- 
stitutions have  recently  reported  evidence  suggesting  that  there  may  be 
special  Th  and  Ts  cells  which  regulate  B  lymphocyte  transitions  leading  to 
each  of  the  immunoglobulin  species  (i.e.,  IgA,  IgM,  IgG,  etc.). 

A  grantee  at  the  University  of  California  at  Los  Angeles  is  testing  the 
possibility  that  the  secretory  immune  system  reacts  to  antigens  provided  by 
S^.  mutans  and  other  long-term  members  of  the  oral  microflora  in  the  same  way 
that  it  reacts  to  antigens  of  microorganisms  indigenous  to  the  gut.  The 
investigator  is  concerned  that  in  S^.  mutans  infected  animals,  secretory 
immune  responses  to  oral  doses  of  GTF  might  be  suppressed  in  GALT  to  levels 
that  would  be  inadequate  for  eliminating  the  microorganism,  and  that  re- 
peated oral  administration  of  the  immunogen  might  only  increase  the  degree 
of  suppression.  The  investigator  suggests  that  development  of  an  effective 
orally-administered  vaccine  against  caries  is  likely  to  depend  on  finding 
ways  to  avoid  specific  T  to  Ts  cell  transformations.  Using  mice,  this 
scientist  is  currently  conducting  experiments  to  confirm  the  existence  of 
the  postulated  T  cell  control  process.  If  the  mechanism  appears  to  be  a 
significant  factor  for  oral  immunization,  he  plans  to  attempt  to  identify 
the  mechanism  that  invokes  T  cell  involvement.  The  triggering  mechanism 
could  be  based  on  several  types  of  feedback  within  the  immune  system  as  well 
as  on  the  antigen  itself. 

Scientists  at  several  laboratories  have  been  directly  testing  the 
possibility  of  immunizing  animals  against  S^.  mutans  through  the  use  of 
ingested  vaccines,  a  possibility  which  could  be  crucial  for  the  development 
of  an  acceptable  caries  immunization  regimen  for  human  use.  The  first  such 
study  was  done  in  1973  by  a  group  at  Forsyth  that  reported  the  induction  of 
salivary  IgA  antibody  against  S^.  mutans  in  rats  and  hamsters.  Subsequently, 
a  group  at  Alabama  demonstrated  similar  findings  in  rats  fed  killed  S^. 
mutans  cells.  Swedish  investigators  also  showed  a  reduction  in  the  number 
of  S^.  mutans  cells  in  the  oral  cavity  of  animals  fed  a  formalin-inactivated 
vaccine;  however,  the  overall  effect  of  the  vaccine  was  small  and  the  effect 
disappeared  after  72  hours. 

An  important  step  toward  utilization  of  the  oral  vaccine  approach  in 
humans  was  accomplished  in  1980  by  investigators  at  the  University  of 
Alabama.  Formal ini zed  S.  mutans  cells  were  fed  daily  to  four  human  vol- 
unteers over  a  period  of  two  weeks.  Saliva,  tears  and  serum  were  subse- 
quently analyzed  for  the  presence  of  antibodies  against  S^.  mutans.  Within 
one  week,  specific  s-IgA  antibodies  appeared  in  saliva  and  tears,  reached  a 
maximum  level  at  14  days  and  gradually  declined  over  the  next  two  months. 
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Following  a  second  series  of  daily  ingestions  over  a  period  of  one  week, 
peak  antibody  levels  in  saliva  were  reached  in  10  days  and  gradually  de- 
clined over  the  next  four  months  to  higher  than  pre-immune  levels.  Serum 
levels  of  antibodies  against  the  immunogen  were  not  detected. 

NCP  staff  also  are  studying  the  possibility  of  immunization  by  oral 
ingestion  of  the  antigen  in  capsules.   In  one  of  these  studies  the  degree  of 
immunization  was  measured  in  human  volunteers  by  the  rapidity  with  which 
they  eliminated  new  strains  of  S^.  mutans  with  which  their  mouths  were  in- 
tentionally infected.  Several  days  after  the  volunteers  had  swallowed 
capsules  containing  one  of  the  infective  strains  of  S^.  mutans,  they  com- 
menced exhibiting  antibody  to  this  strain  in  their  saliva  and  serum  and 
demonstrated  a  significant  increase  in  the  ability  to  eliminate  this  strain 
from  their  mouths.  Similar  indications  of  the  feasibility  of  oral  immu- 
nization are  being  pursued  intensively  in  a  number  of  laboratories. 

During  the  year  57  grants,  8  contracts  and  25  direct  operations 
projects  were  active  in  Strategy  Area  I,  representing  54  percent  of  National 
Caries  Program  research  projects.  Eight  of  the  grants,  5  of  the  contracts 
and  7  of  the  direct  operations  are  focused  on  establishing  feasible  tech- 
niques for  immunization  or  in  obtaining  information  on  fundamental  aspects 
of  immunity  necessary  to  develop  this  approach  to  caries  prevention. 
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STRATEGY  AREA  II.  Increasing  the  Resistance  of  the  Teeth 

Several  recent  reports  have  indicated  a  decrease  in  the  prevalence  of 
dental  caries  in  the  United  States.  It  is  likely  that  the  widespread  use 
of  fluorides,  particularly  in  community  water  fluoridation  and  fluoride  denti- 
frices, has  contributed  heavily  to  the  observed  decrease.  Because  the  use  of 
fluoride  remains  the  most  effective  method  of  caries  control,  the  NCR  continues 
to  commit  a  major  portion  of  its  resources  to  developing  individual  and  combina- 
tions of  fluoride  agents  and  procedures  to  their  maximum  anticaries  potential. 
The  NCR  particularly  emphasizes  those  regimens  that  are  cost-effective  and  easy 
to  implement  in  wide-scale  programs.  Accordingly,  the  self-administration  of 
fluorides  as  mouthrinses,  dietary  supplements  and  dentifrices  received  consider- 
able attention  in  both  direct  operational  and  contract-supported  research  in  FY  81 

Ingestion  of  fluoride  tablets  in  school  programs  has  been  shown  to  produce 
substantial  caries  inhibition.  However,  little  is  known  about  retention  of  pre- 
ventive effects  after  the  procedure  is  stopped;  for  example,  when  a  child  leaves 
school  or  when  the  program  is  not  continued  into  the  upper  grades.  Data  from  a 
long-term  fluoride  tablet  study  recently  completed  by  NCR  staff  in  Wayne  County, 
NC,  has  helped  to  answer  this  question.  After  six  years  of  participating  in  a 
school  fluoride  tablet  program,  children  experienced  caries  reductions  approach- 
ing 30%.  A  final  survey  was  recently  conducted  four  years  after  treatments  were 
discontinued.  The  results  showed  that  benefits  still  persisted,  although  to  a 
lesser  degree  than  immediately  after  preventive  treatments  ceased. 

Of  the  self-administered  procedures  that  have  been  investigated,  fluoride 
mouthrinsing  appears  to  have  the  greatest  public  health  potential.  More  than 
nine  million  schoolchildren  in  the  United  States  are  currently  enrolled  in 
school-based  fluoride  mouthrinse  programs.  Weekly  rinsing  with  a  0.2%  sodium 
fluoride  (NaF)  solution  and  daily  rinsing  with  a  0.05%  NaF  solution  have  both 
been  shown  to  reduce  effectively  the  incidence  of  new  decay  in  non-fluoride 
areas.  However,  there  was  insufficient  evidence  to  determine  if  one  regimen  was 
superior  to  the  other  or  if  fluoride  mouthrinsing  by  children  conferred  caries 
preventive  benefits  additional  to  those  already  accrued  from  consuming  optimally 
fluoridated  water.  These  questions  were  addressed  in  a  pair  of  studies  initiated 
five  years  ago  by  the  NCR  in  the  non-fluoridated  community  of  Biddeford,  Maine, 
and  in  the  optimally  fluoridated  community  of  Des  Moines,  Iowa.  Final  results  in 
Biddeford  after  three  years  have  shown  that  the  two  fluoride  regimens  are  about 
equally  effective  in  controlling  dental  decay.   Interim  18-month  results  from 
Des  Moines  indicate  that  fluoride  mouthrinsing  is  relatively  as  effective  in  a 
fluoridated  community  as  in  a  non-fluoridated  community.  As  in  the  Biddeford 
study,  no  significant  difference  between  the  two  fluoride  treatments  could  be 
detected.  NCR  investigators  in  both  studies  emphasized  in  their  reports  that 
the  weekly  program  takes  less  school  time  and  effort  than  daily  rinsing,  and 
currently  costs  an  average  of  only  60  cents  per  child  per  year;  whereas,  costs 
of  the  daily  program  are  four  times  greater.  The  weekly  method,  therefore,  is 
a  more  cost-effective  way  to  reduce  children's  tooth  decay  in  both  low  fluoride 
and  optimally  fluoridated  areas. 

Further  progress  toward  control  of  dental  caries  with  fluorides  is  likely 
to  come  from  the  use  of  combinations  of  fluoride  procedures  that  are  believed 
to  work  largely  by  different  mechanisms  of  action.  For  example,  certain  combina- 
tions of  systemic  and  topical  fluorides  have  been  shown  to  produce  additive 
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benefits.  Currently,  the  NCP  is  conducting  a  long-term  study  in  Nelson 
County,  Va.,  to  determine  the  combined  effectiveness  of  several  self- 
administered  fluoride  procedures.  Children  in  the  County's  elementary 
schools  (grades  1-6)  ingest  a  1  mg  fluoride  tablet  daily  in  school, 
rinse  weekly  with  a  0.2%  NaF  solution  and  receive  an  ADA-approved 
fluoride  dentifrice  for  home  use.  The  figure  below  shows  the  findings 
for  6  to  12-year-old  children  who  had  continuously  taken  part  in  the 
program.  Initially,  the  average  caries  prevalence  for  elementary  school 
children  had  been  4.89  DMFS,  whereas,  after  six  years  of  the  program, 
the  overall  caries  score  among  children  of  the  same  age  was  2.70,  or  45% 
lower.  Dental  caries  was  inhibited  effectively  in  each  type  of  tooth 
surface,  i.e.,  occlusal,  buccolingual  and  mesiodistal,  but  it  was  in  the 
proximal  surfaces  where  restorations  are  the  most  difficult  and  costly 
that  the  benefits  were  the  most  striking. . .an  85%  reduced  prevalence  of 
dental  decay  after  six  years.  The  program  is  continuing  into  junior  and 
senior  high  school,  which  affords  the  potential  to  demonstrate  even 
further  improvement  in  caries  inhibition. 
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Although  the  findings  of  this  study  of  multiple  uses  of  fluoride 
are  encouraging,  no  certain  claims  of  additive  effects  can  be  made 
because  the  individual  components  of  the  total  regimen  were  not  eval- 
uated; all  participants  received  all  preventive  regimens.  A  study  to 
compare  the  caries  preventive  effects  of  dietary  fluoride  supplements 
and  weekly  fluoride  mouthrinsing  when  each  method  is  used  alone  and  in 
combination  was  initiated  by  the  NCP  in  the  fall  of  1981  in  Springfield, 
Ohio. 

Community  water  fluoridation  is  not  possible  for  a  large  segment  of 
the  population  which  lives  in  areas  lacking  central  water  systems.  An 
alternative  method  of  delivering  waterborne  fluorides,  the  fluoridation 
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of  a  school's  well  water  supply,  has  been  studied  by  NCP  investigators 
for  several  years  and  has  been  successfully  implemented  in  programs  in 
several  states.  Because  children  consume  only  part  of  their  total  water 
intake  in  school,  higher  fluoride  levels  than  those  used  for  community 
water  fluoridation  have  been  tested.  A  fluoride  concentration  of  4.5 
times  the  optimum  level  established  for  community  fluoridation  in  the 
geographic  area  has  been  found  safe  and  effective  and  is  currently 
recommended  for  school  fluoridation.  However,  the  optimal  concentration 
for  school  water  fluoridation  is  still  not  exactly  known.  Twelve  years 
ago,  in  Seagrove,  NC,  the  NCP  initiated  a  study  to  determine  the  effec- 
tiveness of  school  water  fluoridation  at  7  times  the  optimum  recommended 
for  community  fluoridation.  Final  results  have  shown  that  6-  to  17- 
year-old  children  in  continuous  attendance  at  the  school  since  first 
grade  experienced  a  decrease  in  average  caries  prevalence  of  5.9  DMF 
surfaces  or  a  47%  reduction  compared  with  baseline  findings.  These 
benefits,  however,  represent  only  a  slight  improvement  over  the  pro- 
tection conferred  by  school  water  fluoridation  at  4.5  times  the  optimum. 
Thus,  without  clear-cut  evidence  of  greater  effectiveness  at  the  higher 
fluoride  multiple,  there  is  no  scientific  rationale  for  changing  the 
currently  recommended  concentration  for  the  procedure. 

In  1975,  the  Environmental  Protection  Agency  issued  regulations 
that  required  communities  with  water  supplies  containing  natural 
fluorides  at  more  than  twice  the  concentration  considered  optimal  for 
community  fluoridation  to  defluoridate  their  water  or  find  a  suitable 
alternative  source.  Estimates  indicate  that  more  than  700  communities 
in  the  U.S.  contain  excessive  fluorides  in  their  drinking  water,  ac- 
cording to  this  criterion.  As  determined  by  research  by  the  USPHS  more 
than  30  years  ago,  this  fluoride  threshold  is  the  approximate  point  at 
which  cosmetically  unacceptable  dental  fluorosis  is  produced.  Since 
then,  however,  significant  changes  have  occurred  in  the  kinds  and 
patterns  of  ingestion  of  foods  and  beverages  such  that  fluoride  has 
become  ubiquitous  in  the  food  supply.  There  is  need,  therefore,  to 
reassess  the  relation  between  dental  fluorosis  and  varying  concentra- 
tions of  fluoride  in  the  water  supply.   It  is  also  important  to  restudy 
the  prevalence  of  dental  caries  in  order  to  determine  the  amount  of 
fluoride  at  which  the  risk  of  fluorosis  outweighs  the  caries-preventive 
benefit.  To  gain  insight  into  the  current  relation  of  fluoride  con- 
centration of  drinking  water,  dental  fluorosis  and  dental  caries,  an  NCP 
study  was  conducted  in  seven  communities  in  Illinois  served  by  water 
supplies  containing  natural  fluorides  that  ranged  in  concentration  from 
optimum  for  the  geographic  area  to  two,  three  and  four  times  the 
optimum.  A  preliminary  analysis  of  the  data  has  shown  that  at  three 
times  the  optimum  the  overall  prevalence  of  dental  fluorosis  (Dean's 
Index)  was  similar  to  that  at  two  times  the  optimum.  However,  the  NCP 
study  showed  that  more  than  just  the  very  mildest  forms  of  dental 
fluorosis  existed  at  fluoride  concentrations  of  twice  the  optimum. 
Three  times  the  optimum  was  also  the  point  in  the  gradient  of  fluoride 
concentrations  studied  where  the  lowest  prevalence  of  dental  caries  was 
recorded,  which  adds  to  the  dilemma  of  where  the  maximal  fluoride 
threshold  should  be  set.  More  extensive  study  of  this  question  is 
clearly  necessary. 
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Through  contract-supported  research  in  FY  81,  the  NCP  concluded 
clinical  trials  of  the  following  fluoride  therapies: 

1.  Weekly  rinsing  with  a  0.2%  NaF  solution  following  toothbrushing , 
toothbrushing  and  flossing  or  without  prior  cleaning  (Eastman 
Dental  Center). 

2.  Supervised  fluoride  mouthrinsing  with  NaF  solutions  in  different 
combinations  of  concentration  and  frequency  of  application,  spe- 
sifically,  daily  use  of  a  0.05%  NaF  solution;  daily  use  of  a  0.2% 
NaF  solution;  weekly  use  of  a  0.05%  NaF  solution;  and  weekly  use 
of  a  0.2%  NaF  solution  (University  of  Florida). 

3.  Topical  effects  from  the  use  of  neutral  sodium  fluoride  and 
acidulated  phosphate-fluoride  when  administered  daily  in  the 
vehicle  of  a  1  mg  fluoride  tablet  or  a  0.023%  fluoride  solu- 
tion (Applied  Management  Sciences). 

4.  Two  studies  of  the  effects  on  dental  caries,  plaque  and  gingi- 
vitis of  daily  rinsing  with  a  0.1%  stannous  fluoride  solution. 

A  group  rinsing  with  a  0.05%  NaF  solution  served  in  both  studies 
as  a  positive  control  (University  of  Texas  and  Eastman  Dental 
Center). 

Final  reports  of  these  studies,  all  three  years  in  duration,  will 
soon  be  forthcoming  from  the  respective  contractors. 

Two  new  contracts  in  Strategy  Area  II  were  initiated  this  fiscal 
year:  Investigators  at  the  Colgate-Palmolive  Company  will  study  the 
relation  between  subsurface  fluoride  content  of  enamel  and  dental  caries 
experience.  The  study  will  be  conducted  in  two  phases:  phase  I  will 
establish  an  in  vitro,  acid  etch  biopsy  procedure  which  permits  precise 
and  reliable  analysis  of  fluoride  content  in  discrete  layers  of  enamel; 
phase  II  will  test  the  biopsy  procedure  in  a  sample  of  400  school 
children  to  determine  whether  a  correlation  exists  between  subsurface 
fluoride  content  of  enamel  and  dental  caries  experience.  The  contract 
is  for  a  two  year  period. 

The  other  contract,  with  the  State  University  of  New  York  at  Stony 
Brook,  is  for  a  three-year  clinical  trial  to  determine  if  the  caries 
inhibitory  effect  of  a  fluoride  dentifrice  can  be  enhanced  by  increasing 
the  fluoride  level  above  1000  ppm,  the  standard  concentration.  For  this 
purpose,  a  test  dentifrice  containing  2,500  ppm  fluoride  will  be  used. 
A  second  objective  of  the  procurement  is  to  determine  if  a  combination 
of  sodium  fluoride  with  sodium  monof luorophosphate  (MFP)  in  a  dentifrice 
confers  greater  protection  against  dental  decay  than  a  standard  formula- 
tion with  MFP  alone.  Because  about  85%  of  dentifrice  sold  in  the  United 
States  now  contains  fluoride,  any  improvement  in  effectiveness  with  the 
higher  fluoride  level  or  with  the  combination  of  agents  would  have 
public  health  significance. 

The  projects  highlighted  here  are   only  a  part  of  the  overall  NCP 
effort  in  "Increasing  the  resistance  of  teeth."  During  the  year  30 
grants,  6  direct  operations,  and  9  contracts  were  active  in  Strategy 
Area  II,  representing  approximately  33  percent  of  National  Caries 
Program  research  projects. 
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STRATEGY  AREA  III:  Decrease  the  Cariogenic  Potential  of  the  Diet 

Frequent  ingestion  of  fermentable  carbohydrates,  as  well  as  the 
presence  in  the  oral  cavity  of  specific  microorganisms  and  susceptible 
tooth  surfaces,  are  known  from  animal  studies  to  be  absolute  require- 
ments for  the  development  of  dental  caries.  Epidemiological  and  clin- 
ical studies  show  that  caries  in  humans  also  depends  on  these  factors 
and  suggest  that  appropriate  modifications  of  the  diet  or  of  dietary 
habits  can  be  an  effective  basis  for  the  prevention  of  caries.  In 
addition  there  is  compelling  evidence  that  factors  such  as  frequency  and 
pattern  of  food  ingestion,  food  texture,  and  level  and  type  of  carbo- 
hydrates in  food,  substantially  modify  the  cariogenici ty  of  the  diet. 
Strategy  Area  III  objectives  of  the  National  Caries  Program  include:  (a) 
development  of  techniques  to  compare  the  cariogenic  potential  of  foods, 
(b)  determination  of  the  factors  that  modify  the  cariogenic  potential  of 
foods,  (c)  research  on  the  relationship  of  dietary  habits  to  the  caries 
experience,  and  (d)  development  of  useful  noncariogenic  sweetening 
agents.  Current  activities  in  these  areas  are  described  in  the  fol- 
lowing paragraphs. 

In  the  1980  Annual  Report,  an  animal  model  was  described  which 
allows  laboratory  comparison  of  the  cariogenicity  of  foods  consumed  as 
snacks.   In  this  technique,  rats  are  fed  their  essential  nutrition  by 
gastric  intubation,  and  the  test  food  is  provided  at  hourly  intervals  17 
times  per  day  by  means  of  a  feeding  machine.  At  the  end  of  35  days  a 
cariogenic  potential  index  is  determined  from  the  relative  levels  of 
caries  developed  in  rats  snacking  on  the  test  food  as  compared  to  rats 
snacking  on  sucrose.  NCP  scientists  in  FY  1981  have  made  extensive  use 
of  this  procedure  and  by  varying  the  number  of  test  foods  offered  per 
day,  or  by  varying  the  time  intervals  between  offerings,  have  obtained 
information  on  the  importance  of  periods  of  near  neutrality  to  main- 
taining enamel  integrity  after  exposure  to  fermentation  acids.  Also 
during  FY  1981  the  cariogenic  potential  index  of  various  foods  was 
measured  to  obtain  preliminary  information  on  the  characteristics  or 
constituents  of  foods  which  affect  the  development  of  caries.  Some 
of  the  results  suggest  that  significant  levels  of  fermentable  carbo- 
hydrates may  be  present  in  processed  starch-based  foods.  The  tests,  on 
the  other  hand,  indicate  that  certain  snack  foods  such  as  carrots, 
popcorn,  cornchips,  and  sunflower  seeds  are  only  minimally  cariogenic. 

Through  a  contract  with  the  Eastman  Dental  Center,  the  National 
Caries  Program  is  expanding  these  activities  to  obtain  more  informati 
on  factors  that  contribute  to  cariogenicity  of  foods  and  obtain  som 
understanding  of  the  underlying  mechanism  for  the  effects.  In  this 
project  scientists  employing  the  feeding  machine  technique  are  assessing 
the  cariogenicity  of  common  examples  of  most  of  the  major  types  of 
snack  foods.   In  addition,  the  scientists  are  examining  the  chemical 
composition  of  the  foods  and  are   studying  the  level  of  S.  mutans  in  the 
oral  cavity  and  a  number  of  salivary  parameters  such  as  flow  rate, 
lysozyme  content,  and  buffering  capacity  that  might  help  to  explain 
cariogenicity  levels  of  foods. 
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The  above  experiments  that  provide  information  on  the  caries 
potential  of  different  types  of  foods  in  animals  would  have  questionable 
relevance  to  developing  practical  dietary  approaches  to  prevent  caries 
in  humans.  To  obtain  human  cariogenici ty  data  would  require  epidemi- 
ological studies  corrparing  diet,  dietary  habits  and  caries.   In  order  to 
obtain  this  much-needed  information  the  National  Caries  Program  has 
requested  proposals  to  conduct  a  S^s-year  longitudinal  study  concerning 
specific  profiles  of  dietary  intake  that  are   associated  with  high  or  low 
caries  incidences  in  a  population  of  school-aged  children.  Parameters 
to  be  examined  in  this  study  for  possible  relationships  to  caries  de- 
velopment are:  dietary  intake  profiles;  total  daily,  between-meal  ,  and 
mealtime  sugar  consumption;  frequency  of  food  ingestion;  and  food  ad- 
hesiveness. 

Because  of  the  uncertain  future  of  commercially  available  non- 
cariogenic  sweeteners,  the  National  Caries  Program  has  sought  to  iden- 
tify and  characterize  alternative  safe  substitutes  for  fermentable 
sugars  which  could  provide  food  manufacturers  with  ways  to  achieve  sweet 
products  that  would  not  harm  teeth.  In  1972  the  Program  contracted  with 
the  University  of  Pennsylvania's  Monell  Chemical  Senses  Center  to  char- 
acterize monellin,  a  highly  sweet  protein.  The  investigation  estab- 
lished basic  information  on  the  composition  and  characteristics  of 
monellin  including  the  finding  that  sweetness  requires  that  the  natural 
folded  configuration  of  the  molecule  be  largely  intact.  In  1976  the  NCP 
awarded  a  contract  to  Dynapol  Corporation  for  the  synthesis  and  sensory 
evaluation  of  derivatives  of  dihydrochalcone,  a  product  of  citrus  rind. 
Over  40  new  dihydrochalcone  derivatives  were  synthesized  and  evaluated 
for  toxicity,  sweetness  and  other  taste  characteristics.  Approximately 
10  of  the  synthetic  compounds  were  sweet  and  several  were  sufficiently 
attractive  for  patent  application. 

In  1978  the  Program  issued  an  announcement  of  its  continuing 
interest  in  sweeteners  and  in  1979-80  awarded  two  grants  in  this  area. 
The  goal  of  one  grant  is  to  carry  out  preliminary  toxicity  and  metabolic 
studies  of  SRI  oxime-V  to  determine  whether  more  extensive  evaluation  is 
justified;  the  goal  of  the  other  grant  is  to  synthesize  new  peptide 
sweeteners  and  to  understand  the  taste-structure  relationship  of  these 
molecules. 

Three  contracts  for  continued  searching  for  alternative  non- 
cariogenic  sweeteners  were  awarded  in  mid-1980.  In  one  of  these,  syn- 
thesis and  testing  is  being  carried  out  in  the  area  of  chemically 
modified  common  sugars,  such  as  deoxy-  and  thio-sugars.   In  a  second 
contract,  attractive  molecules  are  being  synthesized  and  tested  in  a 
variety  of  chemical  areas  where  sweet  compounds  previously  have  been 
found.  These  areas  include  peptides,  sulfamates,  acyclic  saccharin 
derivatives,  isothioureas ,  and  saturated  analogs  of  the  dihydrochalcone 
series.   In  the  third  contract,  compounds  will  be  isolated  from  plants 
in  which  sweet  compounds  have  been  observed.  Some  of  the  compounds 
that  will  be  screened  for  sweetness  are  phyllodulcin,  periandrins,  S-5 
from  Momordica  grosveneri ,  osladin,  and  diterpene  glycosides  from 
stevia  species. 
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During  the  year,  8  grants,  4  contracts,  and  3  direct  operations 
projects  were  active  in  Strategy  Area  III,  representing  9  percent  of 
National  Caries  Program  research  projects. 
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STRATEGY  AREA  IV.  Improved  Delivery 
of  Caries  Preventive  Procedures 

The  mission  of  the  National  Caries  Program  is  to  develop  effective, 
highly  acceptable  techniques  to  eliminate  dental  caries  as  a  public  health 
problem.  Strategy  Area  IV  includes  the  activities  designed  to  educate  the 
public  and  the  profession  about  these  techniques  and  promote  their  utili- 
zation. 

During  FY  1981  the  Program  has  continued  to  focus  its  efforts  in 
Strategy  Area  IV  on  developing  educational  aids  and  on  providing  consul- 
tation to  help  community  leaders  and  health  professionals  establish  and 
maintain  self-applied  fluoride  programs  in  school  settings.   In  addition, 
several  activities  were  implemented  to  make  health  professionals  better 
informed  about  current  research  in  caries  prevention.  The  rationale  for 
this  emphasis  is  that  although  cost-effective  caries  preventive  procedures 
are  available,  most  children  in  fluoride-deficient  areas  are  not  offered 
them  and  many,  for  lack  of  better  information,  may  be  encouraged  to  use 
unproven  or  impractical  methods.  Therefore,  in  October,  1980,  the  NCR 
sponsored  a  two-day  conference  to  bring  leaders  in  dental  public  health  up 
to  date  in  their  knowledge  of  caries  preventive  techniques  and  research. 
Participants  included  state  dental  directors  and  their  supervisory  dental 
hygienists;  directors  of  dental  public  health  programs;  DHHS  regional 
dentists  and  dental  hygienists;  and  representatives  from  the  Indian  Health 
Service,  National  Health  Service  Corps,  and  Maternal  and  Child  Health 
Program  of  the  Health  Services  Administration;  and  from  the  Division  of 
Dentistry  of  the  Health  Resources  Administration.  The  conference,  titled, 
"Dental  Caries  Prevention  in  Public  Health  Programs,"  reviewed  mechanisms 
of  action,  safety,  and  efficacy  of  fluorides;  alternative  methods  of 
delivering  fluoride;  educational  and  promotional  aides  for  implementing 
self-applied  fluoride  programs;  problems  encountered  in  implementing 
school-based  programs;  status  of  adhesive  sealants;  sugars  and  dental 
caries;  and  research  on  new  measures  for  caries  prevention. 

The  proceedings  of  the  Conference  have  been  published  and  now  are 
being  distributed.  It  is  interesting  to  note  that  subsequent  to  the 
Conference  several  participants  have  implemented  similar  conferences  at 
the  state  and  county  level. 

A  second  conference  was  held  by  the  NCR  in  September,  1981,  to  bring 
similar  information  to  faculty  members  of  dental  schools,  particularly  to 
the  heads  of  departments  of  pedodontics,  preventive/community  dentistry, 
and  dental  hygiene.  State  dental  directors,  their  supervisory  dental 
hygienists,  county  and  city  dental  directors,  and  various  federal  agencies 
were  also  represented  at  the  conference. 

As  was  mentioned  in  last  year's  report,  the  September,  1980,  issue  of 
Family  Circle  magazine  contained  a  multi-column  article  on  the  use  of 
fluorides  for  caries  prevention.   In  the  article  readers  were  advised  to 
contact  the  National  Caries  Program  for  further  information.  Subsequently 
the  NCR  received  hundreds  of  requests  for  assistance  from  teachers,  prin- 
cipals, school  nurses  and  parents  on  how  to  start  self-applied  fluoride 
programs  and  several  new  school -based  programs  resulted. 
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In  FY  1981  NCP's  major  scientific  exhibit  on  school-based,  self- 
applied  fluoride  programs  was  taken  to  the  annual  sessions  of  the  following 
organiza  tions:  the  Anerican  Dental  Association,  National  Association  of 
Pediatric  Nurse  Associates  and  Practitioners,  National  League  of  Cities, 
National  Parent-Teachers  Association  and  Prevention  Convention:   '81.  The 
exhibit  was  awarded  second  place  in  the  category  of  Government  exhibits  by 
the  American  Dental  Association.  During  the  scientific  sessions  of  several 
of  these  meetings,  NCP  staff  presented  papers  on  caries  prevention. 

The  three  free-loan  exhibits  were  displayed  in  a  variety  of  settings 
across  the  country  for  a  total  of  224  days.  Because  there  are  numerous 
requests  for  the  small  exhibits  and  because  requests  cluster  at  certain 
times  of  the  year,  several  new  table-top  exhibits  on  the  use  of  self- 
applied  fluorides  in  schools  are  being  prepared.  Persons  who  request  a 
free-loan  exhibit  usually  request  and  distribute  educational  materials 
prepared  by  the  NCP  as  well. 

The  four  films  produced  by  NCP  in  late  1979  and  made  available  on 
free-loan  in  1980  continued  to  be  well-used  in  1981  as  shown  below. 


Title  of  Film 

Months   in 
Circulation 

Bookings 

Showings 

Viewers 

The  Daily  Tablet  for 
Healthier  Smiles 

19 

231 

262 

5,280 

The   .1%  Solution 

20 

396 

801 

30,166 

Smilemakers:     Self- 
Applied   Fluoride  Prog' 
in  Schools 

rams 

20 

387 

479 

11,933 

Prescribing  Fluoride  17         606         745       11,896 

Supplements  in  Medical  and 
Dental  Practice 

Totals  for  4  Pictures  1,620        2,287       59,275 

Also  in  FY  1981  the  NCP  distributed  over  257  thousand  leaflets  and  57 
thousand  posters  as  shown  in  the  table  on  the  following  page.  The  infor- 
mation that  is  in  these  leaflets  on  appropriate  use  of  fluorides  is  not 
available  from  any  other  agency.  Though  provided  to  both  health  profes- 
sionals and  laymen,  the  leaflets  are  mainly  distributed  in  bulk  to  program 
coordinators  who  in  turn  send  them  home  with  parent  permission  slips  when 
children  enroll  in  programs  or  distribute  them  at  parent- teacher  meetings. 
The  numbers  in  the  table  on  the  following  page  do  not  include  materials 
distributed  by  NCP  staff  when  the  large  exhibit  is  displayed.  Permission 
has  been  given  to  several  state  programs  to  use  material  from  these 
leaflets  in  publishing  their  own  leaflets  for  state  distribution. 
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33 

,348 

17 

,250 

33 

,364 

7 

,720 

257 

,432 

57 

,344 

Title  of  Leaflet  Number  Distributed 

Fluoride  Mouthrinsing  in  Schools...  165,750 

Protection  for  Chilcren's  Teeth 

Fluoride  Tablets:  A  Healthier  Smile 
for  School  Children 

A  Healthy  Start. . .Fluoride  Tablets  for 
Children  in  Preschool  Programs 

Fluoride  to  Protect  Your  Children's  Teeth 

Oral  Health  Education  and  Promotion  Materials 
from  the  National  Caries  Program 

Totals 

Posters 


During  the  year  the  NCP  revised  the  second  of  these  publications, 
"Fluoride  Tablets  A  Healthier  Smile  for  School  Children"  that  was  orig- 
inally published  in  1977.  The  last  of  the  leaflets  in  the  table,  "Oral 
Health  Education  and  Promotion  Materials  from  the  National  Caries  Program" 
is  new  this  year.  It  was  produced  in  response  to  numerous  requests  for  a 
list  and  brief  description  of  all  of  the  educational  materials  that  are 
available  from  the  Program. 

Staff  of  the  NCP  have  continued,  as  time  permits,  to  assist  community 
leaders  in  implementing  and  monitoring  self-applied  fluoride  programs. 
They  also  have  lectured  on  caries  prevention  to  students  in  dental  and 
dental  hygiene  schools;  conducted  continuing  education  courses  and  par- 
ticipated in  symposia  and  programs  at  a  variety  of  professional  meetings. 

In  addition  to  the  above  activities  in  NCP's  Office  of  the  Associate 
Director,  2  grants,  3  contracts  and  1  direct  operations  project  were  active 
in  Strategy  Area  IV  representing  about  4  percent  of  National  Caries  Program 
projects. 
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Section  II 
DIRECT  OPERATIONS 


The  following  reports  describe  NCP  direct  operations 
projects  that  were  active  in  FY  1981. 
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Follow-up  examinations  were  conducted  after  four,  eight,  and  twelve  years  to 
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on  full  beneficiaries  of  the  procedure  showed  decreases  in  caries  prevalence  of 
30  and  40%,  respectively,  compared  with  baseline  findings.  On  the  eight-year 
examinations,  an  assessment  of  the  prevalence  of  dental  fluorosis  showed  that 
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I .   Project  Description 

Objective: 

The  purpose  of  the  study  is  to  determine  the  decay  preventive  benefits 
derived  by  children  who  when  at  home  drink  water  that  is  essentially  devoid 
of  fluoride  but  when  at  school  consume  water  fluoridated  at  7  times  the 
level  considered  optimal  for  community  water  fluoridation  in  the  same  geo- 
graphic area. 

Methods: 


In  1968,  fluorides  were  added  to  the  water  supply  of  a  consolidated 
school  (grades  1-12)  in  Seagrove,  North  Carolina.  The  target  level  of 
fluoride,  6.3  ppm,  is  seven  times  the  level  considered  optimal  for  commu- 
nity fluoridation  in  the  same  geographic  area.  Children  are  exposed  to 
the  higher  fluoride  level  in  an  attempt  to  approximate  the  total  fluoride 
intake  of  children  who  drink  optimally  fluoridated  water  on  a  full-time 
basis.  Prior  to  the  installation  of  fluoridation  equipment  dental  exam- 
inations using  the  DMF  tooth  and  surface  index  v;ere  conducted  on  approxi- 
mately 1100  children  to  determine  baseline  caries  prevalence.  Surveill- 
ance of  the  fluoride  levels  maintained  is  provided  by  school  personnel 
under  the  supervision  of  the  North  Carolina  State  Board  of  Health.  Follow- 
up  examinations  are  conducted  at  four-year  intervals  to  measure  the  extent 
of  caries  protection  as  increasingly  larger  segments  of  the  study  popula- 
tion become  continuously  exposed  to  fluoridated  water  at  school  since 
entering  in  the  first  grade. 

Major  Findings: 

Eight-year  follow-up  dental  examinations  were  conducted  in  1976.  The 
interim  data  showed  that  children  6  through  14  years  of  age,  the  full  benefi- 
ciaries of  the  procedure  after  eight  years  of  exposure,  had  an  overall  40% 
difference  in  age-specific  DMF  surface  scores  compared  with  those  of  their 
counterparts  of  the  baseline.  However,  compared  with  corresponding  results 
of  another  school  fluoridation  study  at  4.5  times  the  optimum  (Elk  Lake), 
the  benefit  represents  only  a  slight  improvement.  Analysis  of  12-year 
comparative  data  from  Seagrove  and  Elk  Lake  indicates  similar  results. 
Examinations  for  dental  fluorosis  were  also  conducted  on  the  1976  examina- 
tions. None  of  the  children  examined  exhibited  any  signs  of  the  condition. 

Significance: 

Currently,  about  23%  of  the  U.S.  population  resides  in  areas  that  lack 
central  water  systems.  These  persons  are  deprived  the  benefit  of  community 
water  fluoridation.  School  fluoridation  is  an  alternative  method  of  pre- 
venting dental  caries  in  children  living  in  such  areas.  The  present  study 
will  help  determine  the  optimal  concentration  of  fluoride  for  school  water 
fluoridation.  Currently,  a  level  of  4.5  times  the  optimum  is  recommended. 
If  final  results  show  that  there  is  only  marginal  improvement  from  fluori- 
dating at  the  higher  multiple  of  7  times  the  optimum,  there  would  be  no 
scientific  rationale  for  changing  the  currently  recommended  level  for  school 
water  fluoridation. 
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Proposed  Course: 

The  final  examinations  after  12  years  of  school  water  fluoridation 
were  conducted  in  1980.  Children  in  all  grades  (1-12)  had  been  continu- 
ously exposed  to  the  higher  fluoride  level  at  school  since  the  first 
grade.  The  data  are  currently  being  analyzed  to  determine  the  full 
effectiveness  of  the  procedure  and  to  compare  the  benefits  of  school 
water  fluoridation  at  7  times  the  optimum  with  those  at  4.5  times,  the 
currently  recommended  fluoride  level. 


2.   Publications 

A  final  report  after  12  years  of  school  water  fluoridation  at  7 
times  the  optimum  will  be  prepared  for  presentation  at  a  scientific 
meeting  and  subsequently  submitted  for  publication. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  study  was  initiated  in  October  1969  v^ith  1034  children  in  the  first  and 
second  grades  of  nine  schools  located  in  Wayne  County,  North  Carolina,  an  area 
that  has  negligible  amounts  of  fluoride  (F)  in  its  supplies  of  drinking  water. 
Following  baseline  dental  examinations,  in  which  the  DMF  surface  index  was 
used,  the  children  were  stratified  according  to  certain  variables  and  then 
randomly  assigned  to  one  of  the  following  three  study  groups:  Group  A 
(controls)  chewed  a  placebo  tablet,  rinsed  their  teeth  for  30  seconds  with  the 
resulting  salivary  solution,  and  then  swallowed  the  material;  Group  8  followed 
an  identical  procedure  using  an  acidulated  phosphate-fluoride  (APF)  tablet  that 
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after  at  least  3  hours,  the  procedure  was  repeated  with  a  second  APF  tablet 
that  also  contained  1  mg.  F,  The  procedures  were  carried  out  each  day  in 
school  under  the  classroom  teacher's  supervision  for  a  period  of  six  years. 
Interim  follow-up  examinations  were  conducted  in  April  1972,  May  1974, 
September  1975  and  May  1977.  Final  examinations  were  conducted  in  May  1979. 
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1 .       Project  Description 

Objective: 

To  evaluate  the  caries-preventive  effect  of  the  daily  use  in 
school  of  acidulated  phosphate-fluoride  (APF)  chewable  tablets. 

Methods : 

The  study,  a  longitudinal  double-blind  clinical  trial,  was  initi- 
ated in  October  1969  on  1034  children  attending  the  first  and  second 
grades  of  nine  public  schools  located  in  Wayne  County,  North  Carolina, 
an  area  that  has  negligible  amounts  of  fluoride  in  its  sources  of  drink- 
ing water.  Children  were  stratified  according  to  selected  variables  and 
then  were  randomly  assigned  to  one  of  the  following  three  study  groups: 
Group  A  (controls)  chewed  a  placebo  tablet  for  25  seconds,  rinsed  their 
teeth  for  30  seconds  with  the  resulting  salivary  solution  and  then 
swallowed  the  material;  Group  B  followed  an  identical  procedure  using  an 
APF  tablet  that  contained  1  mg.  F;  Group  C  followed  the  same  procedure 
as  Group  B  except  that,  after  at  least  3  hours,  the  procedure  was  repeated 
with  a  second  APF  tablet  that  also  contained  1  mg.  F.  The  procedures  were 
carried  out  each  day  in  school  under  the  classroom  teacher's  supervision 
for  a  period  of  six  school  years.  Baseline  dental  examinations,  using 
the  DMF  surface  index,  were  conducted  just  prior  to  treatment  initiation. 
Follow-up  examinations  were  carried  out  during  the  treatment  phase  of 
the  study  in  April  1972,  May  1974  and  September  1975.  Examinations  to 
evaluate  post-treatment  effects  were  conducted  in  May  1977  and  f^ay   1979, 
two  years  and  four  years,  respectively,  after  discontinuation  of  treatments. 

Major  Findings: 

The  final  evaluation,  made  four  years  after  discontinuation  of  treat- 
ments, showed  that  caries-preventive  benefits  were  still  present  for  both 
the  once-a-day  and  the  twice-a-day  procedures.  The  percentage  reduction 
in  DMFS  increment  was  about  27  percent  for  both  procedures.  This  figure  is 
only  slightly  lower  than  that  found  in  September  1975,  shortly  after  treat- 
ments were  terminated.  The  findings  of  this  study  have  clearly  demonstrated 
that  administration  of  fluoride  tablets  in  school  is  an  effective  and 
feasible  public  health  measure  for  the  prevention  of  dental  caries.  Be- 
cause the  two  procedures  were  about  equal  in  effectiveness,  the  once-a-day 
procedure  is  recommended  for  school  programs  because  it  costs  less  and 
is  more  practical  to  carry  out. 

Significance: 

Approximately  50%  of  the  U.S.  population  resides  either  in  areas 
that  have  no  central  water  supplies  or  in  areas  that  do  have  central 
water  supplies  but  have  not  implemented  community  water  fluoridation. 
Because  these  persons  are  deprived  of  the  benefits  afforded  by  community 
water  fluoridation,  other  methods  of  caries  prevention  must  be  developed 
and  utilized.  One  method  that  offers  considerable  potential  is  admin- 
istration of  fluoride  tablets  to  children  in  school.  The  present  study 
has  proved  important  in  demonstrating  both  the  efficacy  and  the  feasibil- 
ity of  the  procedure.  By  conducting  dental  examinations  after  treatments 
were  terminated,  valuable  information  with  regard  to  retained  benefits 
was  gained. 
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Proposed  Course: 

The  examinations  conducted  in  May  1979  were  the  final  examinations 
and  marked  the  completion  of  the  study.  A  final  report  has  been  prepared 
and  has  been  accepted  for  publication. 

2.   Publications 


Driscoll,  W.S.,  Heifetz,  S.B.  and  Brunelle,  J. A.:  Caries-Preventive 
Effects  of  Fluoride  Tablets  in  School  Children  Four  Years  after 
Discontinuation  of  Treatments.  J.  Amer.  Dent.  Assoc.  In  Press. 
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SUMMARY    OF    WORK    (200    words    or    less   -    underline    keywords) 

Baseline  dental  examinations  were  conducted  in  October  1972,  on  approximately 
2200  children  (grades  1-12).  All  participants  in  grades  K-6  chew  daily  in  school 
under  supervision  a  sodium  fluoride  tablet  containing  1  mg.  F,  and  swish  and 
swallow  the  resultant  solution.  Once  a  week  in  school  the  children  also 
swish  a  0.2  percent  sodium  fluoride  solution.  On  a  scheduled  basis,  a 
fluoride-containing  dentifrice  and  toothbrushes  are  distributed  to  the  children 
for  use  at  home.  Children  in  the  7th  and  8th  grades  in  Nelson  County's  junior 
high  school  began  to  participate  in  the  program  in  the  fall  of  1978  and  1979, 
respectively.  Beginning  in  the  fall  of  1980,  the  9th  grade  students  participat- 
ed only  in  the  tablet  component  of  the  program.  Follow-up  dental  examinations 
are  carried  out  approximately  every  two  years.  Final  examinations  will  be  made 
in  the  spring  of  1983,  when  all  senior  high  school  students  will  have  partici- 
pated continuously  in  the  program  since  entering  first  grade. 
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1 .   Project  Description 

Objective: 

The  purpose  of  the  study  is  to  determine  the  total  effectiveness  of 
a  combination  of  some  of  the  most  feasible  methods  of  self-administering 
fluorides  in  a  non-fluoride  area. 

Methods : 

In  October  1972,  a  self-administered  dental  health  program  was  started 
in  Nelson  County,  Va. ,  a  fluoride-deficient  community.  Children  in  the 
County's  schools,  under  teacher  supervision,  chew  and  ingest  daily  a  1  mg. 
F  tablet  and  rinse  weekly  with  a  0.2;.  NaF  solution;  a  fluoride  dentifrice 
is  provided  for  ad  libitum  use  at  home.  Baseline  DMFS  examinations  were 
made  of  2135  children  in  the  County's  elementary  (grades  1-6)  junior 
(grades  7  and  8)  and  senior  high  schools  (grades  9-12).  Follow-up  exami- 
nations are  conducted  at  two-to- three  year  intervals  to  determine  the 
effectiveness  of  the  program  as  increasingly  larger  segments  of  the  partic- 
ipants become  exposed  to  the  F  treatments  since  entering  school  in  kinder- 
garten. 

Major  Findings: 

The  most  recent  follow-up  examinations  were  conducted  in  1980  after  eight 
years  of  treatments.  Overall  findings  showed  that  continuous  participants 
in  grades  1-9  (ages  6-14)  had  49  percent  fewer  DMF  surfaces  in  1980  than  did 
their  cohorts  in  1972.  On  mesiodistal  surfaces  the  benefits  were  particularly 
striking,  an  86  percent  caries  inhibition. 

Significance: 

Self-administered  procedures,  unlike  traditional,  professionally  ad- 
ministered fluoride  applications,  can  be  implemented  extensively  with  few 
demands  on  dental  manpower,  school  personnel,  facilities  and  financial  re- 
sources. From  the  standpoint  of  optimizing  dental  health  programs  in  areas 
where  community  water  fluoridation  is  not  possible,  there  is  a  compelling 
need  to  determine  the  impact  of  various  combinations  of  feasible,  self- 
administered  methods  of  fluoride  delivery. 

Proposed  Course: 

The  program  will  be  continued  into  high  school  on  an  incremental  basis. 
Children  in  the  10th  grade  will  participate  only  in  the  tablet  component  of 
the  program  in  the  fall  of  1981;  children  in  the  10th  and  11th  grades  will 
participate  in  the  fall  of  1982,  and  so  forth.  The  final  examinations  will 
be  scheduled  for  the  fall  of  1983. 
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2.  Publications 

Interim  findings  after  2,  4,  and  6  years  have  been  presented  at  scientific 

meetings  and  have  been  published.  Data  after  eight  years  are  being  analyzed 
and  a  report  will  be  prepared. 

Horowitz,  H.S.,  Heifetz,  S.B.,  Meyers,  R.J.,  Driscoll,  W.S.,  and  Li,  S.H.: 
A  program  of  self-administered  fluorides  in  a  rural  school  system.  Commu- 
nity Dentistry  and  Oral  Epid.  8:177-183,  1980.   (6-year  results) 
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1.     Project  Description 

Objective: 

The  objective  of  our  project  is  to  identify  anticaries  agents  suitable 
for  clinical  testing  and  to  improve  screening  methods. 

Methods: 

The  methods  of  evaluation  are  based  on  the  postulated  properties  of  the 
agents  and  the  therapeutic  objectives  sought.  Most  methods  have  been 
described  in  the  NCR  booklet,  "Procedures  for  Screening  Antiplaque  Compounds." 

In  the  animal  studies  staining,  plaque,  caries  and  fluoride  uptake  of 
rat  teeth  is  measured  following  regimens  of  oral  rinsing  with  test  agents. 

Major  Findings: 

Newly  developed  agents   are  being  tested  that  are  relatively  non-toxic 
and  purportedly  will    cause  .less   staining  of  the  teeth  than  do  previously 
tested  agents  such  as  chlorhexidine. 

Proposed  Course: 

Preclinical  testing  will  continue.  Choice  of  agents  will  be  influenced 
by  characteristics  of  the  agent  and  the  objectives  of  the  program. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  project  are:  (1)  to  identify,  adapt  and  pretest  methods 
of  measuring  the  bacterial  and  chemical  composition  of  dental  nlaque  and 
saliva  and  (2)  to  conduct  short-term  clinical  studies  of  agents  which  might  be 
capable  of  restricting  dental  plaque  and  caries.  The  purpose  of  the  present 
investigation  was  to  determine  the  time  fluoride  remained  elevated  in  saliva 
following  the  use  of  an  oral  rinse  (OR),  a  swish  and  swallow  tablet  (SS)  and  a 
slow  dissolving  tablet  (SD);  and  to  determine  the  distribution  of  fluoride  in 
the  SD  to  various  areas  of  the  oral  cavity.  The  oral  rinse  (10  ml)  contained 
9  mg  F"and  the  tablets  contained  1  mg  F".  Five  minutes  after  expectoration  of 
the  OR  or  complete  dissolution  of  the  tablets,  the  following  levels  of 
fluoride  (ppm)  were  noted  in  the  expectorated  saliva:  OR  43.3,  S  7.5,  and  SD 
12.9.  Fluoride  levels  in  all  treatment  groups  decreased  to  less  than  50  pnb 
after  24  hours.  Saliva  sampled  near  the  site  where  the  tablets  dissolved 
contained  30  ppm  F~;whereas,  samples  from  the  remaining  quadrants  exhibited 
less  than  six  ppm  F". 
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1.  Project  Description 

Objectives: 

The  objectives  are  twofold:     to  identify,  adapt  and  pretest  methods 
of  measurement  of  oral    responses,   and  to  conduct   short-terrn  clinical    studies 
of  agents  which  might  be  capable  of  restricting  dental    plaque  and  caries.     The 
purpose  of  the  present   investigation  was  first  to  determine  the  time  fluoride 
elevated  in  saliva  following  the  use  of  an  oral    rinse  (OR),   a  swish  and 
swallow  tablet   (SS)   and  a  slow  dissolving  tablet   (SD);   and  to  determine  the 
distribution  of  fluoride  in  the  SD  to  various  areas  of  the  oral   cavity. 

Methods: 

The  regimens  were  as  follows:  the  OR  was  swished  for  one  minute  and 
expectorated;  the  SS  was  chewed  for  thirty  seconds,  swished  for  thirty  seconds 
and  swallowed.  The  SD  was  placed  in  the  mandibular  buccul  vestibule  to 
dissolve  undisturbed.  The  oral  rinse  (10  ml)  contained  9  mg  F  and  the  tablets 
contained  1  mg  F.  The  distribution  of  fluoride  in  the  mouth  was  determined  by 
collecting  saliva  with  paper  discs  from  all  four  quadrants  in  the  mouth  five 
minutes  after  complete  dissolution  of  the  SD.  F  levels  in  the  samples  were 
detected  using  the  method  of  Gron  (1968). 

Major  Findings: 

Five  minutes  after  expectoration  of  the  OR  or  complete  dissolution  of 
the  tablets,  the  following  levels  of  fluoride  (ppm)were  noted  in  the 
expectorated  saliva:  OR  43.3,  SS  7.5,  and  SD  12.9.  Fluoride  levels  in  all 
treatment  groups  decreased  to  less  than  1  ppm  within  one  hour  and  to  less  than 
50  ppb  after  24  hours.  Saliva  sampled  near  the  site  where  the  tablet 
dissolved  contained  30  ppm  F;  whereas,  samples  fran  the  remaining  quadrants 
exhibited  less  than  six  ppm  F. 

Significance: 

This  study  shows  that  significant  elevation  in  salivary  fluoride  levels 
results  from  all  regimens,  however,  if  the  SD  is  used  the  site  of  its 
placement  should  vary  from  time  to  time  to  promote  a  homogeneous  distribution 
of  fluoride. 

Proposed  Course: 

Assessments  will  be  made  of  the  intraoral  distribution  of  fluoride 
resulting  from  various  regimens  including  those  involving  F  releasing  devices. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Lectins,  which  are  proteins  capable  of  interacting  with  certain  macromolecules 
and/or  cell  types  via  specific  sugar  moieties,  are  being  used  to  investigate 
the  interactions  between  saliva  and/or  bacteria  in  order  to  better  elucidate 
the  role  these  interactions  play  in  plaque  and  caries  develonment.  Findings 
to  date  support  the  conclusion  that  4  lectins,  wheat  germ  agglutinin,  Concana- 
valin  A,  fucose  binding  protein  and  soybean  agglutinin,  can  reversibly  bind 
to  and  inactivate  by  complexation  and/or  precioitation  the  aggregating  factor 
in  saliva  that  is  responsible  for  inducing  the  aggregation  of  Streptococcus 
mutans  cells.  These  results  provide  evidence  that  the  salivary  aggregating 
factor  contains  N^-acetyl-D-nlucosamine  (GlcN^Ac),  D-mannose  and/or  D-glucose, 
L-fucose  and  N-acetylgalactosamine  (GalNAc)  and/or  D-galactose  (D-Gal). 
Lectins  specific  for  D-Gal,  D-Glc]^Ac,  and  D-Gal]\[Ac  have  been  the  most 
effective  for  the  direct  aggregation  of  oral  bacteria. 
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1.  Project  Description: 

Objective: 

Lectins,  which  are  naturally  occurring  proteins  capable  of  Interacting 
with  certain  macroinolecul  es  and/or  cell  types  via  specific  sugar  moieties,  are 
being  used  to  Investigate  the  interactions  between  saliva  and  oral  bacteria  in 
order  to  elucidate  the  nature  of  the  substances  responsible  for  these 
Interactions  and  the  role  they  play  in  plaque  formation  and  carles 
development.  Lectins  are  also  being  assayed  for  direct  effects  on  oral 
bacteria. 

Methods: 

The  ability  of  saliva  to   Induce  the  aggregation  of  various  strains  of 
Streptococcus  mutans   and  the  effect   of  lectins  on  this  process  was  determined 
using   a   spectrophotometric   assay   procedure.     Aggregation  was  detected  by 
measureing  the  decrease  in  absorbance  at  700  nm  over  2  hours  of  a  suspension 
of  S^.   mutans  mixed  with  saliva  samples  that  had     been  treated  with  various 
concentration  of  lectin  and  comparing  this  to  the  change   in  A  700  of  control 
suspensions  of  S^.   mutans. 

Standard  immunization  techniques  were  used  to   immunize  rabbits  with 
lectin- Induced  precipitates  from  saliva   in  order  to  produce  antibodies  to  the 
salivary  aggregating  factor  for  S^.   mutans. 

The  ability  of  lectins  to  aggregate  various  oral    bacteria  was 
determined  using  standard  microtiter  techniques. 

Major  Findings: 

Several    lectins  have  beeen  found  that  can  aggregate  various  strains  of 
oral    bacteria.     The  amount  of   aggregation  was   influenced  by  the  media   in  which 
the  eel  Is  were  grown. 

Lectins  specific  for  D-galactose,  N^-acetyl-D-gl ucosamine,  and 
N^-acetyl-D-galactosamine  displayed  the  greatest   aggregating  activity.      The 
lectins  Ricinus  commun1s-60  and-120,   Arbus   precatorius,   and  wheat  germ 
agglutinin  produced  the  greatest  amount  of  aggregation.     The  lectin- induced 
aggregation  could  be  inhibited  by  the  sugars  for  which  the  lectins  were 
specific,    indication  that   sugar  specific  binding  was   involved   in  the 
aggregation  process. 
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Significance: 


This  Investigation  has  shown  that  lectins  are  useful  for  elucidating 
the  structure  of  salivary  aggregating  factors  and  cell  surfaces.  Earlier 
findings  that  at  least  4  lectins  can  precipitate  the  salivary  aggregating 
factor  f or  S^.  mutans  and  the  observation  that  the  lectin-aggregating  factor 
Interactions  can  be  reversed  by  the  sugars  for  which  the  lectins  are 
specific,  suggest  that  these  lectins  could  be  useful  for  purifying  salivary 
aggregating  factors  by  precipitation  and/or  affinity  chranatography.  The 
development  of  a  purified  anti-aggregating  factor  antiserum  could  lead  to  a 
convenient  methods  of  assaying  saliva  for  aggregating  activity  by  rocket 
Immunoelectrophoresis  or  similar  techniques.  The  finding  that  lectins  can 
aggregate  oral  bacteria  suggests  that  lectins  will  be  useful  in  elucidating 
the  cell  surface  of  these  microorganisms  and  may  lead  to  the  development 
of  a  therapeutically  useful  lectin. 

These  studies  will  help  to  elucidate  the  role  of  sal  iva- induced 
bacterial  aggregation  in  plaque  and  caries  preventive  measures. 

Proposed  Course: 

Results  will  be  reviewed  to  see  if  it  is  feasible  to  use  lectins  in  the 
Investigation  of  vn   vitro  and/or  ui  vivo  plaque  development. 

2.    Publ ications: 

Mirth,  D.B. ,  Miller,   C.J.,  Kingman,   A.,  and  Bowen,  W.H. :     Binding 
of   salivary  aggregating  factors   for  Streptococcus  mutans  by  concanavalin  A 
and  fucose-binding  protein.     Caries  Research.     15:      1-8  (1981). 
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SUMMARY    OF    WORK    (200    words    or 

Less   -    underline    keywords) 

The  effects  of  antiseptics  on  dental  plaque  samples  obtained  from  monkeys  has 
been  evaluated  using  conventional  microbiologic  as  well  as  adenine  nucleotide 
analysis.  Consistent  interpetations  of  the  data  were  obtained  from  both 
methods.  The  persistent  effects  previously  noted  for  Octenidine  have  been 
tested  for  significance  statistically  and  confirmed. 

Plaque  fluids  obtained  from  monkeys  before  and  after  application  of  sucrose 
have  been  analysed  for  their  volatile  metabolic  products  using  high  resolution 
capillary  column  and  a  gas  chromatograph.  A  variety  of  volatile  fatty  acids 
were  demonstrated  in  the  plaque  fluid  samples  and  a  decrease  in  the 
proportions  of  acetic  and  propionic  to  butyric  acids  was  demonstrated. 
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1.    Project  Description 

Objectives: 

The  objective  for  this  project  is  to  develop  essential  assays  for 
measures  of  metabolism  in  mixed  bacterial  systems.  Though  specifically 
designed  for  the  analysis  of  dental  plaque  associated  with  caries,  these 
assays  potentially  have  wide  use  in  studying  other  diseases  and  in  enhancing 
basic  understanding  of  microbial  ecology. 

Methods: 

Effect  of  antiplaque  agents: 

As  described  in  previous  reports,  conventional  bacteriological  plate 
counts,  a  plaque  index,  and  adenine  nucleotide  analysis  were  used  to  assess 
the  effects  of  chlorhexidine,  CK-569A  (Cooper  Laboratories),  and  Octenidine 
(Sterling  Winthrop)  on  the  total  and  viable  amounts  of  dental  plaque  formed  on 
monkeys.  Protein  content  as  a  measure  of  the  dry  weight  of  the  samples  was 
used  to  normalize  the  data.  We  also  used  energy  charge,  the  ratio  of  the 
three  adenine  nucleotides,  as  a  measure  of  the  viability  and  metabolic 
capacity  of  the  plaque  samples. 

Analysis  of  plaque  fluid: 

Because  of  the  small  amount  of  materials  present,  it  is  necessary  to  use 
the  most  sensitive  methods  available  to  analyze  the  bacterial  fermentation 
products  found  in  plaque  fluid.   In  the  case  of  the  fermentation  products  of 
bacteria  which  would  be  found  in  the  fluid  phase,  we  could  expect  reasonably 
high  concentrations,  of  the  order  of  0.1  percent  or  greater.  While  these 
concentrations  are   high,  the  absolute  amount  of  material  is  very  small.  In 
practice,  we  could  expect  amounts  of  plaque  fluid  of  the  order  of  a  microliter 
from  the  pooled  sample  of  the  plaque  from  a  half  of  an  animal's  mouth.  The 
direct  analysis  of  the  material  is,  therefore,  done  on  a  sample  size  of  0.1 
microliter. 

Gas  chromatographic  analysis  of  the  volotile  products  in  plaque  fluid: 

In  the  past  year  we  have  developed  the  methods  for  the  analysis  of  the 
volotile  constituents  in  plaque  fluid  (0.1  microliter)  using  a  fused  silica 
capillary  and  a  hydrogen  flame  ionization  detector.  Because  of  the  very  small 
quantities  of  material,  it  was  considered  useless  to  attempt  to  employ  a 
thermal  conductivity  detector  so  that  formic  acid  could  be  assayed.  We  have, 
therefore,  used  formic  acid  to  acidify  the  sample.  The  sample  was  taken  up  in 
the  needle  of  a  microsyringe  and  mixed  with  an  equal  volume  of  1  percent 
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formic  acid.  This  was  then  deposited  on  the  inlet  of  the  gas  chromatograph 
equipped  with  a  high  resolution  silica  capillary  column  for  the  analysis  of 
volotile  fatty  acids. 

Major  Findings: 

Antiplaque  agents  measured  by  adenine  nucleotide  analysis: 

Dental  plaque  was  removed  by  all  agents  but  Octenidine  was  more 
effective  than  the  others  in  suppressing  new  viable  cell  mass.  Statistical 
treatment  of  these  data  confirmed  the  persistent  effect  of  Octenidine  which 
was  described  in  last  years  report. 

Plaque  fluid: 

Plaque  fluid  was  obtained  from  monkeys  before  and  after  sucrose  had 
been  applied  to  their  te'eth.  Samples  were  obtained  from  a  group  of  monkeys 
whose  faces  had  been  irradiated  with  X-rays  as  well  as  a  normal  group  of 
animals.  Chromatographic  analysis  of  the  plaque  fluid  samples  revealed  a  wide 
variety  of  fermentation  products.  The  full  spectrum  of  straight  and  branched 
chain  fatty  acids  through  valeric  were  determined  in  all  of  the  samples. 
Following  application  of  sucrose,  there  seems  to  be  a  decrease  in  the  amounts 
of  acetic  and  propionic  acids  produced  by  the  plaque  aggragate  and  a  small 
increase  in  the  amount  of  butyric  acid  fonned.  The  non-volatile  fermentation 
products,  lactic  and  dicarboxylic  acids,  have  not  been  determined  as  yet  in 
these  samples.  Lactic  acid,  in  particular,  is  probably  a  major  product  in 
these  fennentations. 

The  analysis  of  lactic  acid  in  samples  of  this  size  poses  particular 
difficulty.  The  concentration  in  plaque  fluid  is  probably  high  but  the  sample 
size  is  of  the  order  of  a  fraction  of  a  microliter  for  analysis.  This  means 
that  we  must  consider  the  analysis  in  the  picomolar  range.  Because  of  these 
small  sample  sizes  we  have  tried  to  analyse  lactic  acid  using  lactic 
dehydrogenase  and  coupling  the  resultant  reduced  nicotine  adenine  dinucleotide 
(NADH)  to  bacterial  luciferase.  The  bacterial  luciferase  system  is  very 
sensitive  and  we  should  be  able  to  analyse  NADH  in  the  picomolar  range 
following  its  stoichiometric  production  form  lactic  acid.  Because  of  the 
ubiquitous  nature  of  lactic  acid  there  is  diffuculty  with  high  blank  values  in 
the  reagents  and  glassware  for  the  preparation  of  the  reagents.  In  addition, 
some  of  the  reagents  used  for  the  generation  of  NADH  from  lactic  acid 
subsequently  inhibit  the  reaction  with  bacterial  luciferase.  Becaues  of  its 
great  sensitivity,  and  potential  application  to  the  assay  of  other  metabolites 
in  plaque  fluid,  we  are  continuing  to  work  on  developing  the  bacterial 
luciferase  reaction  in  spite  of  the  difficulties  which  we  have  had. 
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Significance: 

Effect  of  antiplaque  agents  by  adenlnlne  nucleotide  analysis: 

Determination  of  the  relative  effectiveness  of  antimicrobial  and 
antiplaque  agents  is  an  important  objective  of  the  National  Caries  Program  and 
the  development  of  new  techniques  to  measure  the  effects  of  these  agents  on 
viable  biomass  is  a  significant  contribution  toward  these  objectives. 

Plaque  fluid  analysis: 

Because  the  plaque  fluid  is  in  direct  contact  with  the  tooth  surface,  the 
acid  composition  as  well  as  the  pH  is  of  great  importance  in  the  development 
of  dental  caries.  Our  development  of  the  methods  of  high  resolution  capillary 
chromatography  has  allowed  us  to  detect  the  shift  in  metabolic  products  after 
the  application  of  sucrose  and  is  of  importance  in  understanding  the  complex 
ecology  of  dental  plaque. 

Proposed  Course: 

We  expect  to  continue  to  develop  methods  which  will  allow  us  to  interpret 
the  microbial  composition  of  dental  plaque  by  simple  chemical  assays.  The 
development  of  an  assay  to  detennine  lactic  acid  in  plaque  fluids  from  local 
sites  on  tooth  surfaces  should  be  possible  in  the  near  future.  We  intend  to 
try  to  apply  the  use  of  bacterial  luciferase  so  we  may  be  able  to  assay  small 
quantities  of  this  important  compound.  In  addition  we  will  try  to  use  radio 
isotopes  to  follow  the  complete  spectrum  of  the  production  of  volatile  and 
nonvolotile  metabolic  products  from  small  plaque  samples. 

In  collaboration  with  Dr.  Emilson  we  will  continue  assessing  the  relative 
value  under  in  vivo  conditions  of  alternative  chemical  methods  of  assaying 
important  dental  plaque  parameters. 

2.   Publications 

Robrish,  S.A. ,  Emilson,  C.G.  ,  Kemp,  C.W.,  Eberlein,  D.  and  Bowen,  W.H. 
1981  A  comparison  of  viable  counts  and  adenine  nucleotide  analysis  to 
determine  the  effect  of  antimicrobial  agents  on  dental  plaque.  Current 
Microbiol.  5:  343-347. 

Kemp,  C.W.,  Robrish,  S.A.,  Eberlein,  D. ,  Emilson,  C.G.  and  Bowen,  W.H. 
A  Comparison  of  Two  Methods  of  Dental  Plaque  Collection.  In  preparation. 
1981. 

Emilson,  C.G. ,  Bowen,  W.H.  ,  Robrish,  S.A.  ,  and  Kemp,  C.W.  Effect  of  the 
Antibacterial  Agents  Octenidine  and  Chlorhexidine  on  the  Plaque  Flora  in 
Primates  and  Effect  of  the  Antibacterial  Agent  Octenidine  on  the  Plaque  Flora 
in  Primates.  Presented  at  Animal  Caries  Models  Workshop,  Sturbridge,  MA. 
April  20-23,  1980.  Proceedings  in  press  1930. 
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Eiiiilson,   C.G. ,   Bowen,   W.H.  ,   Ciardi,   J.E.,  Robrish,  S.A.  ,  Kemp,    C.W.,   and 
Kingman,  A.     Effect  of  Antimicrobial    Agents  on  Dental    Plaque  and  Microflora   in 
Rats  and  Primates.     Scan.   J.   of  Dental    Res.      1981. 
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1.  Project  Description 

Objectives: 

Several   extracellular  macromolecules  systhesized  by  Streptococcus 
mutans  have  been   implicated   in  cariogenic  dental    plaque  formation.     Among 
these  are  the  glucosyltransferases  (GTF),  fructosyltransferases  (FTF),   and 
lipoteichoic  acids   (LTA).     The  present  study  proposed:   1)   To  determine  the 
mechanisms  by  which  these  macromolecules  are  involved   in  the  formation  of 
cariogenic  dental    plaque;   2)   To  characterize  them  both  biochenical ly  and 
immunologically;   and,   3)   To  test  their  effectiveness   as  vaccines  for 
protection  against  infection  by  Streptococcus  mutans. 

Methods  Employed: 

GlucosyltransTerase  and  fructosyltransferase  activities  are  assayed  by 
measuring  the  incorporation  of  l^C-glucosyl   or  ^^C-fructosyl   labeled  sucrose 
into  ethanol    insoluble  polysaccharides.     The  amount  of  LTA  is  determined  using 
specific  antisera  to  LTA  in  conjunction  with  the  passive  hemagglutination 
inhibition  and  rocket   immunoelectrophoresis  methods.     Antibody  activities  to 
the  above  enzymes  are  measured  as  the  amount  of  functional    inhibition  of 
enzyme  activity.     Antibody  activlity  to  LTA  is  measured  as  the  maximum  titer 
that  causes  agglutination  of  LTA-coated  RBC's. 

Type  specific  monoclonal   antibody  against  glucosyltransf erase  or 
lipoteichoic  acid   is  prepared  using  standard  monoclonal    antibody  techniques 
and  the  SP-2/0  myeloma  cell    line;   antibody  activity  of  the  hybridomas  fornied 
are  measured  by  the  micro-ELISA  method. 

Major  Findings: 

Lipoteichoic  acid  {LTA)-glucan  complexes   in  dental    plaque  may  be 
important   in  the  expression  of  the  cariogenic  potential    of  S^.   mutans.     LTA 
levels  were  measured   in  dental    plaque  samples  taken  from  monkeys  that  were 
maintained  on  a  high  sucrose  diet  and  whose  salivary  glands  had  previously  been 
irradiated.     The  animals  produced   large  amounts  of   plaque  and  developed 
extensive  carious  lesions.      LTA  and  deacylated  LTA  levels    in  the  solid  and 
fluid  phases  of  the  dental    plaque  samples  were  measured  using  antisera 
prepared  to  highly  purified  LTA  (polyglycerol   phosphate  backbone).     The  plaque 
solid  contained  most  of  the  LTA  whereas  the  fluid  phase  was  found  to  contain 
mainly  deacylated-LTA.     The  results  were  consistant  and  would 
allow  for  the  detection  of  small    amounts  of  LTA  in  individual    plaque  samples. 
Attempts  are  now  underway  for  the  quantification  of  LTA  in  plaque  samples 
using  the  micro-ELISA  technique  rather  than  the  hemagglutination  methods  which 
are  only  semiquantitative. 

The  immunological   cross  reactivity  and  the  chemical    similarities   seen 
among  the  LTAs  of  some  oral    streptococci,   1 actobacil 1 i ,   and  straphylococci 
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are  striking  in  spite  of  the  genetic  diversity  of  these  bacterial  species. 
Because  of  these  relationships  we  used  Staph,  aureus  cells  as  a  source  of  LTA 
for  studies  on  the  influence  of  LTA  in  dental  plaque  formation  and  on  the 
colonization  of  S^.  mutans  to  surfaces.  Unlabeled,  ^^.i^bgied,  and  ^^C- 
labeled,  LTAs  have  been  highly  purified  from  Staph,  aureus  cells  and  culture 
fluids.  Biochemically  deacyl ated-LTA  and  chemical ly-deacylated  LTA  were  also 
prepared.  LTA  but  not  deacyl ated-LTA  could  radiolabel  human  enythrocytes. 
Significantly  greater  amounts  of  LTA  than  deacyl ated-LTA  was  absorbed  to 
saliva-coated  hydroxyapatite.  These  findings  suggest  a  role  of  the  hydrophobic 
groups  in  the  adherence  of  this  amphiphile  in  dental  plaque  in  vivo.  The 
Staph,  aureus  LTA  caused  the  formation  of  rabbit  anitbody  which  gave  a 
hemagglutination  titer  of  8000  with  LTA  purified  from  _S.  mutans  strain  BHT. 

Production  of  monoclonal  antibodies  to  S^.  mutans  glucosyltransferase 
(GTF)  is  in  progress.  Two  hybridoma  cell  lines  have  been  established  that 
produce  antibodies  that  react  with  a  1000  fold  purified  GTF  preparation  as 
determined  by  the  inicro-ELISA  method.  The  specificity  of  these  antibodies  for 
GTF  and  their  use  in  the  preparation  of  pure  GTF  for  caries  vaccine  studies  are 
under  investigation. 

It  has  been  proposed  that  interactions  among  glucosyltransferases, 
soluble  glucans  and  dextranases  of  S^.  mutans  are  essential  for  the  formation  of 
insoluble  glucans  which  appear  to  be  necessary  for  the  virulence  of  S^.  mutans. 
Extracellular  enzyme  preparations  from  culture  fluids  of  glucan  synthesis 
defective,  noncariogenic,  mutants  of  S^.  mutans  6715  synthesized  soluble  glucans 
in  contrast  to  the  insoluble  glucans  made  by  the  parent  strain.  The 
preparation  from  one  mutant  also  exhibited  no  measureable  dextranase  activity 
while  that  from  a  second  mutant  produced  dextranase  with  twice  the  specific 
activity  of  the  enzyme  in  the  parent  preparation.  Mixtures  of  the  enzyme 
preparations  from  these  two  mutants  did  not  result  in  the  formation  of 
insoluble  glucans.  Experiments  to  characterize  further  the  GTF's  and 
dextranases  as  well  as  the  invertases  and  LTA's  in  these  preparations  will  be 
done  because  of  the  implied  importance  of  these  microbial  macromolecules  in  the 
formation  of  cariogenic  dental  plaque. 

Proposed  Course: 

Further  studies  on  the  effect  of  immunization  of  monkeys  and  gnotobiotic 
and  conventional  rats  with  purified  macromolecules  will  be  done.  Various 
routes  of  administration  of  immunogens  will  be  evaluated.  Pure 
glucosyltransferase  and  pure  lipotechoic  acid  will  be  obtained  by  utilizing 
specific  monoclonal  antibodies  and/or  standard  biochemical  methods  for  the 
purification  of  these  macromolecules. 

Studies  with  mutant  strains  of  cariogenic  streptococci  deficient  in  the 
ability  to  synthesize  extracellular  polymers  implicated  in  virulence  will  be 
continued  in  order  to  elucidate  the  roles  of  these  polymers  in  the  formation  of 
cariogenic  dental  plaque. 
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GTF,  and  LTA,  will   be  measured  in  monkey  and  human  dental    plaque  samples 
to  determine  if  a  relationship  exists  between  the  amount  of  these  S^.   mutans 
products  and  extent  of  dental    caries. 

Significance  to  Program: 

A  more  thorough  understanding  of  the  mechanisms  by  which  GTF,  FTP  and 
LTA  are  involved  in  the  formation  of  cariogenic  dental  plaque  is  important  for 
the  design  of  effective  methods  to  prevent  dental  caries.  The  development  of  a 
safe  and  effective  vaccine  against  dental  caries,  comprised  of  well-defined 
purified  molecules  would  be  accepted  by  the  population  in  general  and  would  be 
instrumental  in  the  control  and  prevention  of  this  disease. 

2.    Publ ications 

Ciardi,  J.E.,  Rosenthal,  A.B.,  and  Bowen,  W.H.  Rapid  quantitative 
determination  of  the  effect  of  antiplaque  agents  and  antisera  on  the  growth, 
acid  production  and  adherence  of  Streptococcus  mutans.  J.  Dent.  Res.  60: 
756-762,  1981. 

Emilson,  C.G.,  Bowen,  W.H.  ,  Ciardi,  J.W.,  Robrish,  S.A.  and  Kemp,  C.W. 
Effect  of  anitmicrobial  agents  on  dental  plaque  and  microflora  in  rats  and 
primates.  In  J.  Tanzer  (ed).  Symposium  and  Workshop  in  Animal  Models  in 
Cariology.   Information  Retrieval,  Inc.  Washington,  D.C.  In  Press. 

Ciardi,  J.E.,  Reilly,  J. A.,  Haller,  R.M.,  Bowen,  W.H.  and  Rolla,  G.  The 
Role  of  Lipoteichoic  Acid  in  the  Adherence  and  Colonization  of  Oral 
Streptpcocci.  In:  Chemistry  and  Biological  Activity  of  Bacterial  Surface 
Amphiphiles.  A.J.  Wicken  and  G.D.  Shockman  (ed);  Academic  Press,  N.Y.,  N.Y.  In 
Press. 
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study  determined  effects  of  saliva  and/or  Lipoteichoic  acids(LTA) 
tro  colonization  of  surfaces  by  a  variety  of  serotypes  of  S^. 
experiments  v^hich  measured  the  grov^th  and  sucrose-mediated 
^.   mutans  to  glass  surfaces,   human,  monkey  and   rat   saliva  caused 
inhibition  of  adherence  of  serotype  b^  (rat  type)   cells   and  little 
on  the  adherence  of   serotype  c   and  ^  (human  type)   cells.      The 
ced  differences  on  sucrose-mediated  adherence  viere  related  to  the 
ains  tested   and  not  to  the  type  of  saliva   in  the  assay.     Serotype 
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s  of   in  vitro  adherence  assays   suggest  that  the  large  amounts  of 
ed  with  serotype^  (BHT)   cells  could  decrease  their  ability  to 
eexisting  dental    plaque  which  contains  LTA;   adherence  of  serotype 
or  serotype  £  (OMZ-65)   cells  would  not  be  affected. 
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1.    Project  Description 

Objectives: 

This  project  is  designed  to  elucidate  the  mechanisms  by  which  oral 
streptococci  colonize  the  tooth  surface  and  form  cariogenic  dental  plaque  in 
order  to  find  effective  means  to  control  dental  caries.  The  information 
obtained  from  in  vitro  studies  on  adherence  of  bacteria  to  various  smooth 
surfaces  and  the  effects  of  oral  secretions  and  cariostatic  agents  on 
adherence  is  utilized  in  the  formulation  of  in  vivo  experiments. 

Methods  employed: 

Methods  used  to  measure  the  adherence  of  oral  bacteria  to  solid 
surfaces  and  to  each  other  are:    (1)  Sucrose-mediated  adherence  of  radiolabeled 
bacteria  to  the  walls  of  glass  rods  and  test  tubes  in  the  presence  and  absence 
of  saliva.   (2)  The  adsorption  of  radiolabeled  bacteria  and  bacterial  products 
to  hydroxyl apatite  in  the  presence  and  absence  of  saliva.   (3)  The  rate  of 
agglutination  by  sucrose  of  bacterial  cells  determined  by  changes  in 
absorbance  at  400nm.   (4)  The  rate  of  aggregation  by  saliva  of  bacterial  cells 
determined  by  changes  in  absorbance  at  700nm. 

Major  Findings: 

Previous   studies  have  shown  that   rats   in  contrast  to  humans   are  more 
readily   infected  by  S^.   mutans   serotype  b^  than  by  other  serotypes.      In   humans, 
serotype  c^  strains   are  most  common  and  ^  strains   are   isolated   less   frequently. 
The  latter  serotype   is  most  dependent  on  sucrose  for  colonization   in  vivo. 
The  present  study  was  carried   out   to  compare  the   influence  of  human,   monkey 
and   rat  saliva  on  the  growth  and  sucrose-medi  ated   adherence  to  glass  of  S^. 
mutans   strains  BHT  (serotype  b^) ,   Ingbritt   {c)    and  OMZ-65   (^) .      In  controls 
without   saliva   approximately  40%,  90%,   and  95%  of  the  total    cell  yields  of 
BHT,   Ingbritt,   and  OMZ-55  cells   adhered,   respectively.      Saliva   samples  from 
all   3  animal    species  caused  the  greatest   inhibition  of   adherence  of  BHT  and 
the  least   inhibition  of  adherence  of  OMZ-65.      Monkey   saliva   inhibited 
adherence  of  BHT  the  least   and  human  saliva   inhibited   adherence  of   Ingbritt 
and  OMZ-65  the  least.      Saliva  from  the  3  sources   stimulated   growth  of  the  3 
strains  of  S^.   mutans;   monkey  saliva  was  most  and  human  saliva  the  least 
stimulatory.     Although   some  differences   in  the  ability  of  human,  monkey,   and 
rat  saliva  to  support  growth  and  sucrose-mediated  adherence  of  S^.   mutans 
strains  BHT,   Ingbritt,   and  OMZ-65  have  been  observed,  the  most  pronounced 
differences  were  related  to  the  strains   tested   and   not  to  the  type  of  saliva 
in  the  test  system.      (Reilly,  J. A.,   Ciardi,  J.E.,   and  Bowen,   W.H.      Influence 
of  Human,  Monkey  and  Rat  saliva  on  Adherence  of  S^.   mutans.     J.   Dent.   Res.   60A: 
abs.    1049,    1981. 

Serotype  b^  (rat  type)   strains  of  S^.   mutans   in  contrast  to  serotype  c^ 
and  ^  (   human  type)    strains   synthesize  large  amounts  of  lipoteichoic   acids. 
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This  study  was  carried  out  to  determine  the  effect  of  lipoteichoic  acid  (LTA) 
and  antiserum  raised  against  LTA  on  the  in  vitro  colonization  of  surfaces  by  S^. 
mutans  strains  BHT  (serotype  b^) ,  Ingbritt  (J_B,  c) ,   and  OMZ-65  (^).   In 
experiments  which  studied  sucrose-mediated  adherence  of  S^.  mutans  to  glass 
surfaces  the  inability  of  adherent  material  containing  BHT  cells  to  incorporate 
radioactivity  from  exogenous  -^h-LTA  in  the  presence  or  absence  of  saliva 
appeared  to  be  related  to  large  amounts  of  LTA  synthesized  by  and  continually 
associated  with  the  BHT  cell.   In  contrast,  adherent  deposits  containing 
Ingbritt  and  OMZ-65  cells,  both  lower  producers  of  LTA  then  BHT  cells,  do 
incorporate  tritium  from  -^H-LTA;  the  presence  of  human  saliva  in  the  cultures 
appears  to  increase  the  uptake  of  tritium  label.  This  finding  that  human 
serotype  £   and  ^  strains  can  associate  with  LTA  is  compatible  with  our  earlier 
results  which  showed  that  high  amounts  of  LTA  are  found  in  sucrose- induced 
dental  plaque  in  humans  and  suggests  a  role  for  LTA  in  the  colonization  of 
these  S^.  mutans  in  human  dental  plaque. 

In  saliva-coated  hydroxyapatite  (HA)  bead  assays  which  are  thought  to 
mimic  the  specificities  of  the  initial  association  of  bacteria  with  the  tooth 
surfaces  larger  numbers  of  IB  than  either  BHT  or  OMZ-65  cells  were  adsorbed  to 
the  HA.  Whereas  the  adsorption  of  LTA  to  saliva  coated  HA  beads  did  not  affect 
the  subsequent  adsorption  of  IB  or  OMZ-65  cells  to  HA,  it  did  reduce  the 
adsorption  of  BHT  cells.  The  results  of  these  in  vitro  adherence  assays 
suggest  that  large  amounts  of  LTA  associated  with  BHT  cells  could,  in  part  at 
least,  substantially  decrease  their  ability  to  adhere  to  salvia  coated  teeth. 
Thompson  and  his  coworkers  in  our  laboratory  found  that  serotype  ^  S^.  mutans 
predominated  on  the  tongues  of  gnotobiotic  rats  which  were  simultaneously 
injected  with  five  serotypes  of  S^.  mutans,  including  strains  of  serotypes  c^  and 
2_-      LTA  may  be  involved  in  the  in  vivo  colonization  of  serotype  b^  cells  to 
mucosal  tissue.  A  role  of  LTA  in  the  adherence  of  group  A  streptococci  to 
epithelial  tissue  is  known. 

Significance: 

A  more  thorough  understanding  of  the  mechanism  by  which  oral 
streptococci  adhere  to  solid  surfaces,  to  each  other  and  to  other  oral  bacteria 
and  the  influence  of  oral  secretions  on  these  interactions  is  important  for  the 
design  of  effective  inhibitors  of  dental  caries  formation.  Accurate  and 
reproducible  methods  for  assaying  adherence  and  coherence  of  cariogenic 
streptococci  will  prove  useful  in  testing  potential  inhibitors  of  dental  plaque 
and  caries  formation. 

Proposed  Course: 

The  results  of  the  in  vitro  assay  systems  employed  in  the  present 
studies  have  contributed  much  to  our  knowledge  of  the  interactions  between  oral 
bacteria,  solid  surfaces  and  animal  saliva.  Experiments  using  these  systems 
will  be  carried  out  to  examine  more  closely  the  interactions  between  specific 
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components  from  animal  saliva  or  from  oral  bacteria  and  bacterial  cells. 
Analysis  of  dental  plaque  and  in  vitro  experiments  which  result  in  "artificial 
plaque"  formation  will  be  carried  out  to  determine  whether  lipoteichoic 
acid-glucan  complexes  render  dental  plaque  more  cariogenic.  Our  in  vitro 
assay  methods  that  measure  growth,  adherence  and  acid  production  by  cariogenic 
bacteria  will  continue  to  be  used  to  test  substances  with  a  cariostatic 
potential . 

2.    Publications 


Ciardi,  J.E.  Rosenthal,  A.B.,  and  Bowen,  W.H.  Rapid  Quantitative 
Determination  of  the  Effect  of  Antiplaque  Agents  and  Antisera  on  the  Growth, 
Acid  production  and  Adherence  of  Streptococcus  mutans  .  J.  Dent.  Research. 
60:  756-762,  1981. 

Emilson,  C.G.,  Bowen,  W.H.  ,  Ciardi,  J.E.,  Robrish,  S.A.,  and  Kemp,  C.W. 
Effect  of  Antimicrobial  Agents  on  Dental  Plaque  and  Microflora  in  Rats  and 
Primates.  In  J.  Tanzer  (ed).  Symposium  and  Workshop  in  Animal  Models  in 
Cariology.   Information  Retrieval,  Inc.,  Washington,  D.  C.   In  press. 

Ciardi,  J.E.  ,  Reilly,  J. A.,  Haller,  R.M.,  Bowen,  W.H.  and  Rolla,  G.  ,  The 
Role  of  Lipoteichoic  Acid  in  the  Adherence  and  Colonization  of  Oral 
Streptococci.  In:  Chemistry  and  Biological  Activity  of  Bacterial  Surface 
Amphiphiles.  A.J.  Wicken  and  G.D.  Shockman  (ed)  In  Press  .  Academic  Press, 
N.Y.,  N.Y. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

In  1976,  a  sodium  fluoride  (NaF)  mouthrinse  study  was  started  in  Biddeford, 
Maine,  a  non-fluoride  area.  Baseline  dental  examinations  (DMFS  Index)  were 
made  of  825  children  in  grades  5-7  attending  seven  schools  in  the  community. 
Participants  were  randomly  divided  into  three  groups.  Under  teacher  super- 
vision, they  rinsed  either  weekly  with  a  0.2%  NaF  solution  or  a  0.1%  sodium 
chloride  solution  (Placebo)  or  daily  with  a  0.05%  NaF  solution.  Treatments 
were  carried  out  for  three  school  years.  Follow-up  dental  examinations 
were  scheduled  annually  to  compare  the  anti-caries  effectiveness  of  the  two 
fluoride  mouthrinse  procedures.  The  third  and  last  year  of  treatments  and 
final  examinations  were  carried  out  in  1979. 
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1 .   Project  Description 

Objective: 

To  compare  the  effectiveness  of  weekly  rinsing  with  0.2%  sodium 
fluoride  (NaF)  solution  and  daily  rinsing  with  a  0.05%  NaF  solution 
in  a  non-fluoride  area. 

Methods: 

In  1976,  parental  consent  to  participate  in  the  F  mouthrinse  study 
was  obtained  for  825  students  in  grades  5-7  attending  seven  schools  in 
Biddeford,  Maine,  a  non-fluoride  area.  Baseline  caries  prevalence  was 
registered  and  participants  were  randomly  divided  into  three  comparable 
study  groups:  Group  I  rinses  weekly  with  a  placebo  solution  containing 
0.1%  sodium  chloride;  Group  2  rinses  weekly  with  a  0.2%  NaF  solution; 
and  Group  3  rinses  daily  with  a  0.05%  NaF  solution.  The  mouthrinse 
procedures  are  carried  out  in  school  under  teachers'  supervision. 
Treatments  will  ex-tend  over  a  period  of  three  school  years.  Follow- 
up  dental  examinations  are  conducted  annually  for  a  period  of  three 
years. 

Major  Findings: 

Findings  after  each  year  of  study  showed  that  children  who  rinsed 
either  weekly  or  daily  with  the  fluoride  solutions  experienced  signifi- 
cantly fewer  new  DMFS  than  did  controls.  After  two  and  three  years  of 
study  lower  incremental  caries  rates  for  daily  as  compared  with  weekly 
fluoride  rinsing  were  observed,  but  the  differences  were  not  statistically 
significant. 

Significance: 

Studies  have  shown  that  both  fluoride  mouthrinse  procedures  can 
reduce  the  incidence  of  dental  decay.  However,  there  is  insufficient 
evidence  to  determine  if  one  regimen  of  fluoride  mouthrinsing  is  clearly 
more  effective  than  the  other.  Final  results  of  the  present  study  do 
not  show  that  the  daily  rinse  possesses  any  decisive  advantage  in 
anticaries  effectiveness  compared  with  the  weekly  rinse.  Because  the 
weekly  procedure  requires  less  effort  and  expense  than  the  daily  regimen, 
the  weekly  method  is  considerably  more  cost-effective  and  thus,  the 
preferred  mouthrinse  technique  for  public  health  programs.  Infor- 
mation on  the  comparative  benefits  of  the  two  procedures  will  be  helpful 
to  school  and  health  officials  interested  in  implementing  a  school 
mouthrinse  program. 

Proposed  Course: 

The  last  year  of  treatments  and  three-year  follow-up  examinations 
were  carried  out  in  1979.  All  data  have  been  analyzed. 
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2.   Publications 

Results  after  each  year  of  study  have  been  reported  at  lADR/AADR 
meetings. 

Heifetz,  S.B.,  Meyers,  R.J.  and  Kingman,  A.:  A  comparison  of  the 
anticaries  effectiveness  of  daily  and  weekly  rinsing  with  sodium 
fluoride  solutions:  findings  after  two  years.  Pediatric  Dent 
3:17-20,  1980. 

A  final  report  has  been  prepared  and  submitted  for  publication. 
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SUMMARY  OF  WORK.  (200  words  or  less  -  underline  keywords) 

The  study  was  initiated  in  September  1977  with  1000  children  in  the  seventh 
grade  of  nine  junior  high  schools  located  in  Des  Moines,  Iowa,  a  community  that 
has  optimal  amounts  of  fluoride  in  its  supply  of  drinking  water.  The  children 
were  randomly  assigned  to  one  of  the  following  three  study  groups:  Group  I 
(controls)  rinsed  their  mouths  once  every  week  in  school  for  60  seconds  with  a 
placebo  solution;  Group  II  followed  an  identical  procedure  using  a  0.2%  neutral 
sodlL:rn  fl'joride  solution  (0.09%F).  Group  III  rinsed  their  mouths  once  ewery 
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the  DMF  surface  index,  were  conducted  in  November  1977.  An  interim, 
follow-up  examination  was  conducted  in  April  1979  and  the  final  examination 
was  conducted  in  May  1980. 


PhS-6040 


-^=53r 


Project  Number  ZOl  DE  00220-05  CPR 


1 .   Project  Description 

Objective: 

To  compare  the  caries-inhibiting  effect  of  v;eel<ly  rinsing  with  a 
0.2  percent  sodium  fluoride  solution  (0.09%F)  and  daily  rinsing  with  a 
0.05  percent  sodium  fluoride  solution  (0.023«F)  in  children  residing 
in  an  optimally  fluoridated  community. 

Methods: 

The  study,  a  longitudinal  double-blind  clinical  trial,  was  initi- 
ated in  September  1977,  with  1000  children  in  the  seventh  grade  of  nine 
junior  high  schools  located  in  Des  Moines,  Iowa,  a  community  that  has 
optimal  amounts  of  fluoride  in  its  supply  of  drinking  water.  The  child- 
ren were  randomly  assigned  to  one  of  the  following  three  study  groups: 
Group  I  (controls)  rinsed  their  mouths  once  every  week  in  school  for  60 
seconds  with  a  placebo  solution;  Group  II  followed  an  identical  procedure 
using  a  0.2%  neutral  sodium  fluoride  solution  (0.09%F);  Group  III  rinsed 
their  mouths  once  every  day  in  school  for  60  seconds  using  a  0.05%  neutral 
sodium  fluoride  solution  (0.023%F).  The  procedures  were  carried  out  for 
a  period  of  three  years  under  the  supervision  of  the  classroom  teachers. 
Baseline  dental  examinations,  using  the  DMF  surface  index,  were  conducted 
in  November  1977.  An  18-month  follow-up  examination  was  conducted  in 
April  1979  and  a  final  examination,  after  30  months,  was  conducted  in 
May  1980. 

Major  Findings: 

Findings  after  18  months  showed  that  both  weekly  and  daily  fluoride 
mouthrinsing  provided  significant  caries-preventive  benefits  in  addition 
to  those  already  accrued  from  consuming  optimally  fluoridated  drinking 
water.  Percentage  reductions  in  mean  DMFS  increment  were  about  31  per- 
cent for  the  weekly  group  and  40  percent  for  the  daily  group,  compared 
with  the  controls.  The  difference  in  effectiveness  between  the  weekly 
procedure  and  the  daily  procedure  was  not  statistically  significant. 
Both  procedures  appeared  to  be  effective  in  reducing  dental  caries 
incidence  in  all  types  of  tooth  surfaces.  Analysis  of  data  from  the 
final  examination  has  not  yet  been  completed. 

Significance: 

Although  the  practice  of  water  fluoridation  makes  a  sizable  inroad 
into  the  widespread  problem  of  dental  decay  that  exists  in  most  commu- 
nities, complementary  public  health  measures  must  be  developed  to  prevent 
the  dental  decay  that  remains  despite  fluoridation.  Rinsing  in  school 
with  a  fluoride  solution  is  a  logical  choice  for  investigation,  because 
it  is  simple  to  carry  out  and  is  inexpensive.  Information  gained  from 
this  study  will  be  helpful  in  determining  whether  fluoride  mouthrinsing 
programs  should  be  recommended  and  promoted  for  wide  scale  use  in 
optimally  fluoridated  communities. 
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Proposed  Course: 

The  examinations  conducted  in  May  1980  were  the  final  examinations 
and  marked  the  completion  of  the  study.  A  report  of  18-month  findings 
has  been  accepted  for  publication.  A  final  report  will  be  prepared  and 
submitted  for  publication  after  the  data  analysis  has  been  completed, 

2.   Publications 


Driscoll,  W.S.,  Jiwango,  P. A.,  Horowitz,  A.M.  and  Kingman,  A.: 
Caries-Preventive  Effects  of  Daily  and  Weekly  Oral  Rinsing  with 
Sodium  Fluoride  Solutions  in  an  Optimally  Fluoridated  Community: 
Findings  after  Eighteen  Months.  Pediatric  Dent.   In  Press. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  free  aqueous  phase  was  obtained  from  individual   samples  of  dental    plaque 
and  the  plaque  matrix  was  then  eluted  with   a  chaotropic  buffer   in  an  attempt 
to  remove  bound  protein.     The  fluid  and  the  chaotropic   phases  were  assayed  for 
secretory  immunoglobulin  A  (SIgA),    IgG,    IgM,  the  third  component   of  complement 
(C'3),   lysozyme,   lactoperoxidase  and  lactoferrin.     The  presence  of  these 
specific   and   non-specific   immune  factors   in  the  free  and  bound  phases   suggest 
they  are  important   in  host  defense  at   the  plaque-enamel    interface. 
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1.   Project  Description 

Objectives: 

The  purposes  of  this  study  are  to  measure  specific  and  non-specific 
defense  mechanisms  in  dental  plaque  and  saliva  and  to  determine  their  role  in 
host  defense  at  the  enamel  plaque  interface. 

Methods: 

Supragingival  plaque  free  of  visible  blood  was  centrifuged  at  high  speed 
to  obtain  the  free  fluid  phase.  The  plaque  was  then  washed  with  neutral  pH 
buffer  until  no  protein  remained.  The  plaque  was  then  treated  with  a 
chaotropic  buffer  in  order  to  elute  proteins  bound  to  the  matrix.  The 
proteins  were  measured  by  single  radial  immunodiffusion,  rocket 
immunoelectrophoresis,  solid  phase  fluoroimmunoassay  and  spectrophotometry. 
Plaque  fluid  and  saliva  samples  were  analyzed  by  S.D.S.  gradient 
polyacryl amide  electrophoresis  (S.D.S.  PAGE). 

Major  Findings: 

The  levels  of  the  specific  and  non-specific  immune  factors  found  in 
plaque  fluid  suggest  that  predominantly  saliva  and,  to  a  lesser  extent, 
gingival  exudate  contribute  to  the  protein  pool.  Significant  levels  of  these 
immune  factors  were  bound  to  the  plaque  matrix  suggesting  that  they 
participate  in  host  defense  at  the  enamel  plaque  interface.  The  majority  of 
proteins  detected  by  S.D.S.  PAGE  had  apparent  molecular  weights  of  less  than 
20,000  daltons.  Crossed  immunoelectrophoresis  into  antibody  containing 
agarose  revealed  fragments  of  IgG. 

Significance: 

Despite  extensive  studies  of  the  composition  of  saliva  in  caries  active 
and  caries  free  subjects,  it  has  not  been  possible  to  correlate  the 
concentration  or  activity  of  any  salivary  protein  with  resistance  or 
susceptibility  to  dental  caries.  This  observation  may  suggest  that  the 
ability  of  host  defense  factors  to  control  dental  caries  depends  more  on 
their  concentration  and  ability  to  retain  biological  activity  in  dental  plaque 
than  in  their  concentration  and  activity  in  saliva.  Polyacryl amide  gel 
electrophoresis  suggests  that  many  proteins  in  plaque  fluid  and  saliva  may  be 
partially  degraded. 
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Proposed  Course: 

1.  Design  in  vitro  systems  to  study  the  interactions  of  these 


2.  Publication:  Specific  and  nonspecific  immune  factors  in  dental 
plaque  fluid  and  saliva  from  young  and  old  populations.  Cole,  M.F.,  Hsu, 
S.D.  ,  Baum,  B.J.,  Bowen,  W.H.,  Sierra,  L.I.,  Aquirre,  M.  and  Gillespie,  G. 
1981.  Infection  and  Immunity  31:998-1002. 
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community  and  cost-effectiveness  will  be  performed  during  and  after  the 
five  year  period. 
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1 .   Project  Description 

Objective 

The  objective  of  the  project  is  to  obtain  detailed  data  on  the  cost 
of  implementing  a  school-based  mouthrinse  program  in  a  variety  of  community 
settings. 

Methods 


Data  on  costs  of  personnel,  consummable  materials,  permanent  equipment 
and  building  overhead  were  collected  from  17  sites  in  the  United  States  and 
Guam  where  school-based  mouthrinsing  programs  were  being  conducted  in  the 
elementary  grades  and  from  5  sites  where  these  programs  had  been  extended 
into  the  secondary  levels,  grades  7/9  through  12.  Participation  statistics 
from  consent  forms,  attendance  and  drop-out  records  were  also  collected  and 
evaluated. 

Analysis  of  the  economic  costs  of  the  programs, personnel ,  supplies  and 
equipment  was  done.  Costs,  less  non-treatment  related  items,  were  classified 
as  actual  or  imputed  depending  on  whether  they  were  paid  for  directly  or 
contributed.  To  adjust  for  inflation,  all  costs  were  computed  in  constant 
1978  dollars. 

Findings 

Participation  in  the  elementary  classes  was  high  throughout  the  four 
school  years.  Of  the  total  eligible  population,  an  average  of  83%  gave  con- 
sent to  participate  in  the  mouthrinse  programs.  Some  communities  increased 
their  percent  participation  as  programs  continued.  The  highest  levels  of 
participation  were,  as  expected,  in  the  lower  grades  with  the  rates  declining 
into  the  upper  grades.  This  pattern  held  in  the  high  school  programs  where 
overall  participation  rates  ranged  from  23%  to  77%  at  the  five  study  sites. 

Actual  costs  for  the  3%  year  program  adjusted  to  1978  dollars  averaged 
$3,34  per  year  with  a  range  from  $.87  to  $7.44.  This  included  both  imple- 
mentation and  four  treatment  phases.  Contributed  costs,  mainly  personnel  and 
equipment,  averaged  $1.65  per  year.  Total  costs,  therefore,  averaged  $4.98 
per  year  with  a  range  from  $1.81  -  8.29.  Most  of  the  differences  in  costs 
were  attributable  to  personnel  costs  and  size  of  program.  The  differences  in 
administrative  levels  used  to  supervise,  deliver  or  dispense  materials  account 
for  the  wide  range  in  personnel  costs.  It  is  usually  assumed  that  economies 
of  scale  are  attained  as  program  size  increases.  In  these  programs,  average 
costs  rose  as  number  of  participants  increased.  High  school  costs  are  usually 
higher  than  elementary  costs  as  extra  personnel  are  hired  for  these  grade 
levels. 

Significance 

The  demonstration  programs  show  that  the  procedure  is  readily  accepted  by 
school  systems,  parents  and  children  in  the  elementary  grades. 
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Cost  analysis  indicates  that  the  rinse  procedure  is  quite  inexpensive 
and  affordable  to  almost  any  community  which  desires  to  implement  such  a 
program.  The  nominal  fee  for  materials  and  the  fact  that  a  number  of  programs 
were  successfully  implemented  with  little  personnel  costs  make  this  preventive 
program  very  attractive. 

Proposed  Course 

Further  analysis  of  the  relationship  of  costs  to  size  will  be  undertaken. 
Standardized  methods  of  collecting  accurate  cost  information  from  this  type  of 
preventive  program  are  being  developed. 

Publications 

Brunelle,  J. A.  and  Miller,  A.J.  Cost  Analysis  of  School-Based  Mouth- 
rinse  Programs  in  17  Communities  in  the  U.S.  and  Guam.  In  lADR  Program  and 
Abstracts  of  Papers:  J.  Dent.  Res.  58:388.  1979. 

Miller,  A.J.  and  Brunelle,  J. A.  Fluoride  Rinses.  In  text  Pediatric 
Dentistry:  Scientific  Foundations  and  Clinical  Practice.  Stewart,  R.E., 
Troutman,  K.C.,  Barber,  T.K.  and  Wei,  S.H.  (Eds.)  C.V.  Mosby  Co.,  St.  Louis, 
Mo.  1981. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Three  communities  having  4.2,  2.3  and  less  than  0.1  ppm  fluoride  in  the 
drinking  water  were  chosen  as  study  sites.  Children  12-18  years  of  age  who 
had  been  lifelong  residents  in  the  communities  comprised  the  study 
populations.  Plaque  and  saliva  samples,  collected  from  each  participant,  are 
being  analyzed  for  microbial  and  fluoride  content.  DMF  surfaces  also  were 
recorded  for  each  participant.  Data  will  consist  of  comparisons  of  various 
parameters  among  the  three  groups. 
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1.    Project  Description 

Objectives: 

The  purpose  of  this  study  is  to  examine  associations  among  DMFS,  plaque 
fluoride  concentration  and  certain  microflora  of  dental  plaque  from  popu- 
lations with  different  concentrations  of  naturally-occurring  fluoride  in  the 
drinking  water.  The  microbiologic  phase  of  the  study  is  still  in  progress. 

Methods: 

Three  population  groups  residing  in  Texas  were  selected  for  study,  each 
with  a  different  concentration  of  fluoride  naturally  occurring  in  the  drinking 
water.  The  sites  were  designated  as  low  (L),  mid-range  (M)  and  high  (H)  in 
fluoride,  with  water  concentration  of  fluoride  less  than  0.1,  or  2.3  or  4.2 
ppm.  The  water  fluoride  concentrations  had  been  at  these  levels  for  at  least 
18  years.  The  recommended  optional  fluoride  concentration  for  the  geographic 
region  is  0.7-0.9  ppm. 

Major  Findings: 

a.  Mean  age  for  the  3  groups  was  essentially  the  same,  14.6,  14.3  and 
14.0  years.  As  expected  the  caries  experience  of  the  group  consuming 

less  than  0.1  ppm  fluoride  was  higher  than  in  those  groups  consuming  2.3  or 
4.2  ppm  fluoride.  This  difference  was  significant  (P_<0.001). 

b.  No  significant  difference  in  caries  scores  was  seen  between  the 
participants  consuming  2.3  or  4.2  ppm  fluoride  in  their  drinking  water. 

c.  The  mean  plaque  dry  weight  for  the  three  groups  was  essentially  the 
same  0.91,  0.92  and  1.19  mgms. 

d.  The  fluoride  concentration  in  the  dry  plaque  specimens  was 
significantly  different  in  each  group. 

e.  Positive  correlations  were  found  between  age  of  subject  and  plaque 
fluoride  concentration.  However,  these  correlations  were  significant  only  for 
groups  I  and  III,  the  low  (  0.1  ppm  F)  and  high  (4.2  ppm  F)  water  fluoride 
groups. 

f.  Results  from  the  microbiological  studies  of  plaque  and  saliva  from 
the  participants  are   presently  being  processed. 
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Significance  to  Program: 

A  major  problem  for  the  Program  is  to  distinguish  the  various  mechanisms 
through  which  fluoride  prevents  caries  and  evaluate  their  significance. 
Fluoride  in  saliva  and  drinking  water  is  concentrated  by  dental  plaque.  This 
project  should  provide  important  data  on  the  fluoride  levels  reached  in  plaque 
and  on  associated  changes  in  the  numbers  and  species  of  cariogenic 
microorganisms. 

Proposed  Course: 

The  study  will  continue  to  examine  the  microbiology  of  plaque  and  saliva 
from  these  three  populations. 
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1.     Project  Description 

Objectives: 

The  goal  of  this  project  is  to  develop  a  method  which  will  be  useful  in 
predicting  the  cariogenicity  of  foods,  in  measuring  the  bioavailability  of 
fluoride,  and  in  measuring  other  biological  phenomena  in  the  mouth. 

Methods: 

Equipment  needed  for  making  the  various  intraoral  measurements  is  not 
commercially  available  and  must  be  fabricated.  This  project  which  was 
initiated  several  years  ago  remains  in  the  pretest  phase.  However, 
substantial  progress  has  been  made  in  developing  a  workable  wire  telemetry 
apparatus  and  conventional  and  trans itor  sensore  (CHEMFET)  have  been  tested 
for  intraoral  use. 

Major  Findings: 

Both  sample  glass  and  antimony  electrode  show  promise  for  use  as 
indwelling  sensors.  In  vitro  studies  suggest  that  stable  and  accurate 
readings  can  be  made  with  a  glass  microelectrode  that,  unlike  the  Swiss 
device,  lacks  a  field  effect  transistor  and  a  complicated  connector.  In  vitro 
tests  suggest  that  durable  yet  tiny  pH  electrodes  can  be  constructed  by 
plating  wires,  particularly  stainless  steel,  with  antimony. 

Significance: 

The  new  design  for  the  glass  electrode  and  electrode  connector 
facilitates  the  construction  of  a  relatively  simple,  and  dependable  unit  for 
encapsulation  in  a  removable  dental  prosthesis.  A  new  method  for  fabricating 
antimony  electrodes  permits  their  incorporation  into  a  Hawley  type  appliance. 
This  appliance  could  be  modified  so  that  several  dental  sites  such  as 
interproximal  areas  could  be  assessed  simultaneously  in  caries  prone 
individuals  who  have  all  or  most  of  their  teeth,  e.g.  children  and  individuals 
suffering  from  zerostomia. 

Proposed  Course: 

Devices  incorporating  the  glass  and  antimony  electrode  will  be  tested 
clinically.  The  results  compared  with  each  other  and  with  results  obtained 
used  an  extraoral  method. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Immunoglobulins  M  and  G  (IgM  and  IgG)  were  purified  from  rat  serum  and 
secretory  IgA  from  rat  colostrum  by  molecular  sieve,  ion  exchange  and  affinity 
chromatography.  Purification  of  IgM  was  complicated  by  contamination  with 
az,   macroglobul  i n.  Antisera  to  these  purified  immunoglobulins  were  raised  in 
New  Zealand  white  rabbits.  The  antisera  were  rendered  monospecific  by 
immunoabsorption  on  affinity  supports.  Antisera  have  been  coupled  to 
fluorescein  isothiocyanate  and  alkaline  phosphatase.  Attempts  were  made  to 
devise  simple  reproducible  methods  for  purification  of  IgG  subclasses. 
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1.    Project  Description 

Objective: 

The  purpose  of  this  study  was  to  purify  immunoglobulin  A,  6  and  M 
in  order  to  raise  monospecific  antisera  to  these  proteins. 

Methods: 

Rat  serum  was  collected  and  the  globulins  precipitated  with  either  20 
volumes  of  2.5%  boric  acid  or  50mm  zinc  sulphate  .  The  precipitates  were 
resuspended  in  0.1  M  Tri  HCl  pH  8.0  containing  0.01  M  glycine  and  0.15  M  NaCl 
and  chromatographed  on  Sephadex  G200.  The  exclusion  peak  containing  IgM  was 
concentrated  and  chromatographed  on  Sepharose  6B.  Immunoglobulin  M  was  found 
in  the  second  peak  contaminated  with  2  macroglobul in.  Alpha  2macroglobulin 
was  effectively  removed  by  preparative  zone  electrophoresis. 

Colostrum  was  obtained  from  rat  dams  following  stimulation  with  oxytocin 
and  was  precipitated  with  50%  (NH4)2  SO4.  The  precipitate  was  redissolved, 
dialyzed  and  chromatographed  on  Sephadex  G200.  The  exclusion  peak  was 
rechromatographed  on  Sepharose  6B  to  yield  pure  SIgA. 

The  supernatant  from  the  precipitated  serum  was  dialyzed  and 
chromatographed  on  QAE  Sephadex  A-50  to  purify  IgG.  Anion  exchange 
chromatography  on  DEAE  Sephadex  has  been  employed  in  an  attempt  to  purify  IgG 
subclasses.  The  conditions  used  thus  far  have  been  unable  to  separate  IgG 
from  transferrin. 

Recently  the  immunocytoma  bearing  rat  strain  LOU/WSL  has  been  obtained 
from  Dr.  Herve  Bazin,  Experimental  Immunology  Unit,  University  of  Louvain 
B-1200,  Brussels,  Belgium.  The  following  tumors  are   maintained  in  rats  as 
solid  subcutaneous  or  intraperitoneal  ascitic  tumors  or  the  neoplastic  cells 
have  been  frozen  in  liquid  nitrogen: 

IR  202  IgM 
IR  22  IsA 
IR  677  IgGi 

Single  cells  suspension  of  the  solid  tumors  are   made  by  mincing  the 
tissue  and  passing  it  through  stainless  steel  screens.  The  erythrocytes  are 
lysed  and  the  numbers  of  viable  cells  enumerated  by  Trypan  Blue  exclusion.  The 
cell  density  is  adjusted  to  1X10^  cells/ml  and  1  ml  of  the  cell  suspension  in 
RPMI  1640  tissue  culture  medium  injected  intraperitoneal ly.  The  ascitic  fluid 
is  collected  by  aspiration  after  7-10  days  and  serves  as  a  rich  source  of 
monoclonal  immunoglobulin. 

Purified  rat  IgG,  IgA  and  IgM  were  emulsified  1:1  in  complete  Freunds 
adjuvant  (CFA)  and  each  emulsified  protein  was  injected  subcutaneously  in 
20-30  sites  of  3  New  Zealand  white  rabbits.  One  month  after  primary 
immunization,  the  immunization  was  repeated  with  incomplete  Freund  adjuvant 
(IFA).  After  two  weeks  the  rabbits  were  injected  intramuscularly  with  antigen 
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in  IFA.     Blood  for  titering  was  obtained  from  the  e^r  vein  and  serum  assayed 
by  immunoelectrophoresis   (lEP).      High  titer  bleedings  were  pooled  and 
cross-reacting  antibodies  and  light-chain  activity  removed  by  affinity 
chromatography.     The  following  affinity  supports  were  used: 

(1)  r^eonatal/germfree  rat  serum 

(2)  Rat  IgG 

(3)  Rat  IgM 

IgG  functions  of  the  absorbed  antisera  were  then  coupled  to  alkaline 
phosphatase  and  fluorescein  isothiocyanate. 

Significance: 

Antiglobulin  reagents,  i.e.,  antibodies  directed  against  immunoglobulin 
isotypes^ are  indispensable  for  the  assay  of  class  specific  antibody  in 
secretions  and  serum,  without  these  well-characterized  reagents  it  is 
impossible  to  measure  class  specific  antibody.  These  reagents  can  be  utilized 
in  antiglobulin  augmentation  assays,  enzyme  linked  immunoabsorbant  assays, 
fluoroimmunoassays  and  radioimmunoassay. 

The  production  of  monospecific  antiglobulin  reagents  will  allow  the 
detection  of  antibody  forming  cells  and  the  quantitation  of  secretory 
antibodies  in  the  rat  caries  model. 

Proposed  Course: 

(1)  Devise  sensitive  assays  to  measure  mucosal  antibodies. 

(2)  Manuscript  in  preparation. 
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1.     Project  Description 

Objective: 

The  purposes  of  this  study  are   to  measure  immunoglobulins,  antibodies 
and  non-specific  immune  factors  in  saliva  and  plaque  fluid  and  to  determine 
their  relationship  to  caries  activity. 

Methods: 

Supragingival  plaque,  free  of  visible  blood,  was  collected  from  each 
subject  and  centrifuged  at  38,000. g  to  obtain  the  free  fluid  phase.  The 
plaque  solid  was  then  washed  with  PBS  pH  7.0  until  no  free  protein  remained. 
Bound  protein  was  then  released  from  the  plaque  solid  with  successive  washes 
of  3.5M  KSCN.  Whole  saliva  was  also  obtained  from  each  subject.  Secretory 
IgA  (SIgA),  IgG,  IgM,  the  third  component  of  complement  {C'3),  lactoferrin, 
lysozyme  and  albumin  were  determined  by  a  solid  phase  immunofluorescence 
assay.  Lactoperoxidase  activity  was  determined  colorimetrical ly  and  total 
protein  by  reaction  with  o-phthaldehyde. 

Major  Findings: 

With  the  exception  of  lactoperoxidase  and  IgG  the  levels  of  the 
specific  proteins  were  significantly  higher  in  plaque  fluid  than  in  saliva. 
However,  no  significant  differences  were  detected  in  the  concentrations  of  the 
specific  proteins  in  plaque  fluid  and  saliva  between  the  communities. 

Significance: 

Study  of  the  levels  of  specific  and  non-specific  immune  factors  in 
saliva  and  plaque  fluid  from  subjects  with  high  and  low  caries  experience 
could  aid  in  understanding  the  role  of  host  defense  factors  in  protection 
against  dental    caries. 

Proposed  Course: 

1.  Expand  the  numbers  of  subjects  in  the  study  populations  in  order 
to  better  understand  the  role  of  host  defense  in  the  etiology  of  dental 
caries. 

2.  Publication:  Specific  and  non-specific  immune  factors  in  dental 
plaque  fluid  and  saliva  from  young  and  old  populations.  Cole,  M.F.,  Hsu, 
S.D.,  Baumn,  B.J.,  Bowen,  W.H.,  Sierra,  L.I.,  Aquirrie,  M.  and  Gillespie,  G. 
1981.   Infection  and  Immunity  31:  998-1002. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Streptococcus  sanguis  and  S^.  mutans  were  grown  in  the  continuous  mode  both 
singly  and  in  coculture.  The  results  showed  that  S^.  sanguis  had  a  higher 
affinity  for  glucose  used  as  a  limiting  energy  source  than  S^.  mutans.  ^. 
mutans,  however,  appeared  to  produce  an  inhibitor  to  S^.  sanguis.  The 
inhibition  of  S^.  sanguis  by  S^.  mutans  was  demonstrated  by  grovrth  of  the 
organisms  in  a  two  stage  continuous  culture  and  in  cell  free  media  following 
the  growth  of  S^.  mutans. 


The  basic  growth  parameters  of  some  S. 
potential 


mutans  isolates  with  altered  caries 
and  altered  growth  on  sucrose  have  been  calculated  from  continuous 
cultures  limited  by  glucose  and  sucrose.  Studies  of  the  chemical  composition: 
of  oral  bacteria  grown  in  highly  controlled  conditions  of  pH  and  nutrient 
composition  towards  an  understanding  of  the  antigenic  determinant  of  the    ; 
salivary  IgA  response  towards  S^.  mutans  have  continued.  I 
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1.    Project  Description 

Objective: 

The  objectives  of  this  project  are:    (a)  to  obtain  pure  cultures  of 
bacteria  grown  under  high  controlled  conditions  to  be  used  as  antigens  for  a 
variety  of  immunologic  experiments  and  (b)  to  investigate  the  interactions  of 
oral  bacteria  grown  in  mixed  culture  using  continuous  culture  methods. 

Methods: 

Bacteria  grown  under  controlled  conditions  for  experiments  testing  the 
immune  response  of  S^.  mutans  have  been  supplied  to  the  Branch.  It  is 
important  for  these  studies  that  the  cells  be  grown  under  highly  defined 
conditions  so  that  the  antigenic  content  of  the  cells  may  be  reproduced.  The 
pH  of  the  medium  and  gas  atmosphere  are   controlled.  The  growth  medium  for  the 
cells  is  made  free  of  high  molecular  weight  components  which  may  behave  as 
antigens.  In  addition  to  usual  growth  assays  the  turbidity  of  the  culture  is 
monitored  continuously  using  a  fiber  optic  probe.  Cells  from  a  large  batch 
culture  of  S^.  mutans  grown  under  these  conditions  have  been  used  as  antigenic 
material  to  stimulate  secretory  immunoglobulin  in  human  volunteers.  Organisms 
prepared  similarly  also  have  been  supplied  to  Dr.  Cole  for  in  vitro 
immunological  experiments,  and  to  Dr.  Bowen  for  in  vivo  studies  using  monkeys. 


Growth  of  bacteria  in  continuous  culture: 

The  growth  of  ^.  mutans  and  S^.  sanguis  in  mixed  culture  also  is  being 
studied.  The  organisms  are   being  grown  under  energy  limitation  at  several 
growth  rates  in  a  continuous  culture  apparatus.  Most  of  our  studies  are  now 
conducted  in  New  Brunswick  Bioflow  chemostats  which  are  commercial  units  for 
continuous  culture.  Sterile  bacteriological  medium  is  pumped  through  a 
culture  vessel  equipped  with  an  overflow  port.  The  rate  of  flow  through  the 
growth  vessel  is  identical  with  the  specific  growth  rate  of  the  organism  if  a 
single  constituent  in  the  medium  is  limiting.  The  equipment  is  designed  to 
maintain  constant  temperature  and  flow  rate  of  the  medium  as  well  as  constant 
pH  and  stirring  of  the  growth  vessel. 

A  two  stage  continuous  culture  was  devised  so  that  each  of  the  two 
organisms  were  growing  in  an  individual  continuous  culture.  The  overflow  from 
each  continuous  culture  could  be  diverted  and  used  as  an  inoculum  for  the  main 
growth  vessel.  All  three  growth  vessels  were  equipped  with  temperature,  pH 
and  flow  controls  as  well  as  a  constant  gas  atmosphere. 
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Findings: 

Pure  cultures  of  both  S^.  mutans  and  S^.  sanguis  were  grown  in  a 
continuous  mode  with  carbon  limitation.  The  saturation  constants  for  glucose 
were  calculated  and  predictions  made  for  the  growth  of  the  organisms  together 
in  the  continuous  culture.  When  the  organisms  were  grown  together,  at  a  low 
specific  growth  rate,  contrary  to  our  predictions,  S^.  mutans  dominated  the 
culture  when  inoculated  first.  S^.  mutans  was  then  grown  in  a  batch  culture, 
the  organisms  removed  from  the  medium,  the  used  medium  sterilized  by 
filtration,  and  _S.  sanguis  inoculated  into  the  spent  medium.  The  lag  phase 
of  S_.  sanguis  was  markedly  extended  indicating  that  an  inhibitor  was  produced 
by  S^.  mutans  previously  grown  on  the  same  medium. 

As  a  continuation  of  the  studies  of  the  growth  of  the  two  organisms  in 
continuous  culture,  we  have  extended  the  studies  to  use  a  two  stage  chemostat. 
The  use  of  this  device  allows  us  to  eliminate  any  artifact  of  the  order  of 
Inoculation.  When  both  organisms  were  inoculated  simultaneously  at  the  same 
dilution  rate,  _S.  mutans  continued  to  dominate  the  culture  and  appeared  to 
inhibit  the  growth  of  _S.  sanguis.  Further  tests  were  made  to  try  to 
demonstrate  the  inhibitor  which  seems  to  be  produced  by  S^.  mutans.  The  growth 
of  S^.  sanguis  was  not  supressed  when  grown  on  medium  on  which  _S.  mutans  had 
been  previously  grown.  _S.  mutans  also  grew  as  well  on  fresh  meduim  as  it  did 
on  the  medium  which  had  been  used  to  grow  S^.  sanguis.  When  different 
concentrations  of  cell  free  medium  from  the  growth  of  _S.  mutans  was  added  to 
cultures  of  _S.  sanguis,  the  growth  of  S^.  sanguis  was  supressed.  The  nature  of 
the  antagonist  produced  by  S^.  mutans  which  inhibits  the  grov/th  of  S^.  sanguis 
has  not  been  Identified.  Conventional  tests  for  the  activity  of  bacterocins 
failed  to  demonstrate  this  activity.  These  experiments,  however,  do  not 
eliminate  the  possibility  of  bacteriocin  activity. 

Growth  of  S.  mutans  in  continuous  culture  on  sucrose: 

During  the  growth  of  S^.  mutans  6715-15  in  continuous  culture  on  glucose, 
a  varient  of  the  organisms  was  isolated  which  did  not  appear  to  form 
extracellular  polysaccharide  on  sucrose  in  the  typical  manner.  Instead  of  the 
granular  form  of  the  colony  on  sucrose  agar,  the  colonies  were  smooth  and  had 
a  halo  around  them  and  the  isolate  continued  to  form  these  colony  types  on 
subculture.  The  isolate  was  a  varient  of  the  original  strain  in  the  culture 
and  not  a  contaminant  because  the  variant  had  the  same  staining  properties  as 
the  parent  strain  when  exposed  to  fluorescent  antibody  highly  specific  for  the 
parent  organism. 

The  varient  behaved  differently  when  grown  in  continuous  cultures  with 
sucrose  as  the  limiting  energy  source  than  when  grown  with  glucose  limitation. 
The  varient  remained  in  limited  growth  in  the  continuous  culture  at  dilution 
rates  well  above  that  found  when  the  organism  was  grown  on  glucose.  The  basic 
growth  parameters  of  the  cultures;  maximum  specific  growth  rate,  yield 
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constant,  and  saturation  constant  appear  to  be  very  different  when  the 
organism  is  grown  in  sucrose  rather  than  glucose. 

Proposed  Course: 

We  have  demonstrated  convincingly  that  there  is  some  substance  or 
substances  are   produced  by  S^.  mutans  which  supress  the  growth  of  S^.  sanguis, 
however,  the  nature  of  the  substance  is  elusive.  We  have  failed  to 
demonstrate  bacteriocin  activity  by  conventional  tests,  however,  this  activity 
is  still  a  likely  cause  of  the  phenomena  which  we  have  observed.  We  will  have 
to  develop  a  better  assay  for  growth  inhibition  before  we  can  hope  to  purify 
and  characterize  the  inhibitory  substance  or  substances. 

Studies  will  continue  on  mixed  cultures  with  an  attempt  to  determine  the 
factors  which  influence  the  relative  growth  of  organisms  in  dental  plaque.  We 
hope  to  study  the  effect  of  transient  changes  in  pH  on  the  growth  of  a  mixture 
of  a  Streptococcus  and  Lactobacillus.  This  is  a  situation  which  commonly 
occurs  in  dental  plaque  and  is  probably  an  important  event  in  determining 
changes  in  bacterial  composition. 

We  will  continue  to  determine  the  growth  characteristics  of  isolates  of 
streptococci  from  animals  with  altered  caries  experience.  Other  isolates  with 
stable  altered  phenotypic  characters  which  seem  to  have  an  effect  on  the 
caries  potential  of  the  organism  will  be  similarly  investigated. 

Significance: 

Preparation  of  antigenic  materials  will  allow  initial  testing  of  the 
possibility  of  immunizing  persons  against  caries.  The  mixed  culture  studies 
will  lead  to  a  better  understanding  of  the  complex  ecological  interactions 
present  in  dental  plaque.  This  may  aid  in  our  understanding  of  the  factors 
involved  in  the  disease  process. 

2.    Publ ications 

Kemp,  C.W.,  Robrish,  S.A. ,  Sharer,  S.A.,  and  Bowen,  W.H.  A  Competition 
Model  for  the  growth  of  Streptococcus  mutans  and  Streptococcus  sanguis  in 
binary  continuous  culture.  Manuscript  in  preparation. 

Kemp,  C.W.,  Robrish,  S.A. ,  Sharer,  S.A.  and  Bowen,  W.H.  Detection  of 
antagonism  between  Streptococcus  mutans  and  Streptococcus  sanguis  in  binary 
continuous  culture.  Manuscript  in  preparation. 
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1.     Project  Description 

Objective: 

The  objective  of  this  project  is  to  evaluate  recently  introduced  media 
selective  for  Actinomyces  and  determine  their  usefulness  for  both  human  and 
animal  studies. 

Methods: 

Stock  strains  of  Actinomyces  and  other  plaque  bacteria  isolated  from 
both  human  and  animal  sources  were  plated  in  triplicate  onto  Trypticase 
Soy-Blood,  CNAC-20,  CNAC-20F,  FC  and  GMC  agars.  Representative  strains  were 
also  plated  onto  the  CFAT  agar  recently  described  by  Jordan  et  al .  In 
addition,  samples  of  human  and  rat  plaque  were  examined  by  the  same  methods. 
Actinomyces  isolated  from  plaque  samples  were  identified  by  fluorescent 
antibody  methods. 

Major  Findings: 

Pure  Culture: 

The  FC  medium  described  by  Beighton  and  Coleman  allowed  the  greatest 
recovery  of  stock  strains  of  Actinomyces.  A.  viscosus  strains  of  animal 
origin  and  human  isolates  of  A.  naeslundii  serotype  3  were  completely 
inhibited  by  CNAC-20,  CNAC-20F  an  GMC  media.  The  four  media  examined  were  not 
inhibitory  to  certain  strains  of  Streptococcus  sanguis,  Roth i a  dentocariosa, 
Bacterionema  matruchotii  and  Propionibacterium  sp.  Preliminary  examination  of 
CFAT  agar  using  pure  cultures  indicates  a  selectivity  range  similar  to  GMC, 
CNAC-20  and  CNAC-20F  media.  Colony  counts  for  strain  T6,  an  animal  isolate  of 
A.  viscosus,  were  only  2%  of  the  counts  on  blood  agar  or  FC  agar.  Strain  N16 
XA.  naeslundii  serotype  3)  did  not  grow  on  CFAT  agar. 

Plaque: 

When  recovery  values  of  Actinomyces  from  human  plaque  are  presented  as: 
number  of  Actinomyces  correctly  identified  on  selective  media/total 
Actinomyces  on  blood  Agar,  values  ranged  from  29.2%  (GMC)  to  78.3%  (CFAT). 
When  the  same  enumeration  criteria  were  used  for  the  non-selective  blood  agar, 
71.7%  of  the  Actinomyces  were  correctly  identified  by  colony  morphology. 

Samples  from  rats  infected  with  T6  were  negative  on  CNAC-20,  CNAC-20F, 
GMC  and  FC  agars,  even  though  this  last  medium  has  been  previously  shown  to  be 
non-inhibitory  to  animal  isolates  of  A.  viscosus.  When  streptomycin 
(200mg/ml)  was  incorporated  into  FC  agar  to  inhibit  other  oral  flora,  T6 
colonies  were  readily  observed. 
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S1cjn1f  icance: 


Little  is  known  about  the  ecology  of  A.  viscosus  and  A.  naeslundii  and 
their  relationship  to  human  dental  disease.  Part  of  the  problem  is  that  the 
identification  of  Actinomyces  is  difficult  and  does  not  lend  itself  to 
processing  numerous  samples  from  clinical  studies.  The  availability  of  well 
characterized  selective  media  has  the  potential  for  greatly  facilitating  the 
identification  of  these  tv/o  species.  However,  results  of  this  study  indicate 
that  none  of  the  currently  proposed  media  dre   sufficiently  selective  to  be 
used  for  enumeration  of  Actinomyces.  In  addition,  representatives  of  A. 
viscosus  serotype  1  and  A.  naeslundii  serotype  3  were  significantly  inhibited 
by  most  media  tested. 

Proposes  Course: 

The  results  of  this  study  were  presented  at  an  NCP  seminar  and 
subsequently  will  be  submitted  for  publication.  A  separate  study  is  currently 
being  undertaken  applying  a  proposed  reference  method  for  antimicrobial 
testing  of  anaerobes  to  the  examination  of  Actinomyces  and  related  plaque 
bacteria.  Results  of  this  study  relating  to  antimicrobial  susceptibility 
profiles  could  yield  information  leading  to  improvement  of  existing  media. 
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1.    Project  Description 

Objectives: 

This  investigation  studied  the  effect,  in  primates,  for  an  intraoral 
controlled  release  delivery  system  for  fluoride  (Lewis,  lADR,  1977). 

Methods: 

Eight  monkeys   (Macaca  fascicularis) ,  3  to  4  years  old  and  weighing  4-5 
kg  were  chosen  for  the  study.     The  study  comprised  pretreatment ,  treatment   and 
post-treatment  phases  of  1,4,   and  1  week  duration,  respectively.     At  the 
beginning  of  treatment  a  fluoride-releasing  device  designed  to  release  0.5  mg 
of  F"/day  for  30  days  was  bonded  to  the  buccal   surface  of  the  right  maxillary 
central    incisor  of  six  of  the  animals  using  an  occlusal   sealant  and  a 
composite  resin.     The  remaining  2  animals  served  as  controls.     Plaque  index 
(PI)   and  gingival    index  (GI)   scores  were  recorded  and  bacterial    populations 
monitored.     Performance  of  the  device  was  monitored  by  measuring  F"levels   in 
saliva,   plaque,   urine,   and  serum. 

Major  Findings: 

No  changes  were  observed  in  the  PI   or  GI   scores  or  the  bacterial 
populations.     The  mean  F"  levels  (ppm)    in  pretreatment/treatment  samples  from 
treated  animals  were  as  follows:   saliva,  0.14/3.39;  plaque  (wet  wt.), 
5.7/30.1i  urine,  0.24/0.53;   serum,   0.12/0.15. 

Significance: 

These  results  show  that  the  device  imparts  high  levels  of  fluoride  to 
the  saliva  and  plaque  in  the  absence  of  changes  in  the  bacterial  populations, 
PI  or  GI  scores  or  serum  F"  levels.  This  controlled  release  delivery  ststem 
appears  to  provide  a  more  effective  and  efficient  way  to  deliver  fluoride 
because  it  provides  a  continuous  therapeutic  level  of  F-  to  the  caries  site 
for  long  periods  of  time. 

Proposed  Course: 

A  series  of  subsequent  studies  have  been  conducted  by  Dr.  Mirth  and  Dr. 
Bowen.  Several  more  are  being  initiated  or  planned. 
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Results  to  date  suggest  that  reproducible  differences  do  exist  in  the 
cariogenicity  of  different  strains.  Additional  experiments  are   under  way  to 
determine  the  parameters  of  these  differences. 
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1.     Project  Description 

Objective: 

Animal  models  have  been  developed  which  permit  careful  determination  of 
the  relative  cariogenicity  of  bacterial  strains  as  to  the  tooth  surfaces 
attacked.  Perhaps  the  most  applicable  test  system  to  assess  the  relative  caries 
attack  is  the  monoinfected  gnotobiotic  rat  on  a  controlled  test  regimen.  Urucker 
et  _a]_.  and  Fitzgerald  have  reported  good  reproducibul  ity  with  gnotobiotic 
experiments. 

Current  data  on  the  relative  cariogenicity  of  the  different  S^.  mutans 
serotypes  are  limited.  Studies  reported  in  the  literature  have  employed  different 
species  of  rats  and  have  varied  as  to  their  experimental  conditions.  The  goal  of 
this  project  is  to  employ  monoinfected  Osborne-Mendel  rats  with  standard  test 
conditions.  Thus,  S^.  mutans  serotype  £,  d^/^,  e   and  £  strains  can  be  assessed  as 
to  differences  in  cariogenic  potential.  The  plan  is  to  test  enough 
representatives  of  each  serotype  to  determine  if  perceived  differences  relate  to 
serotype  patterns  or  if  the  variation  is  more  strain  associated.  Upon 
determination  of  consistent  differences,  specific  investigation  can  be  directed 
to  elucidate  which  of  the  factors  affecting  cariogenicity  are   most  responsible 
for  the  differences  observed  in  the  animal  experiments. 

The  second  objective  of  this  experiment  involves  comparing  the  caries 
activity  of  S^.  mutans  isolates  from  Don  Hatias  and  Heliconia,  Columbia,  S.A. 
These  two  communities  have  been  observed  to  have  substantially  different  caries 
levels;  furthermore,  in  vitro  tests  have  demonstrated  that  Don  Matias  plaque  is 
significantly  more  acidogenic  than  plaque  from  Heliconia.  Nevertheless,  there 
appears  to  be  little  difference  in  the  prevalence  of  S^.  mutans  or  the 
distribution  of  serotypes.  We  propose  to  investigate  a  few  isolates  from  these 
two  villages  representing  several  serotypes. 

Methods: 

One  or  more  isolators  are  used  for  an  experiment;  each  containing  twelve 
Osborne-Mendel  rats  (18-20  days  old).  Animals  are  provided  fluoride-free 
deionized  water  and  diet  NIH  2000VS.  The  rat  pups  are  inoculated  orally  on  two 
consecutive  days  with  50  ul  of  broth  culture  containing  approximately  10^  CFU. 
Cultures  for  inoculation  are   grown  for  24  hours  in  dialyzed  Todd  Hewitt  and 
adjusted  aseptically  to  proper  cell  density.  All  experiments  are   of  8  weeks 
duration  so  that  the  less  cariogenic  strains  will  have  sufficient  time  to  develop 
detectable  lesions. 
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During  the  past  two  years,  the  NIH  germfree  breeding  stock  of 
Osborn-Mendel  rats  has  produced  disappointingly  small  liters.  Efforts  to 
improve  this  situation,  including  the  deriving  of  new  breeding  stock  on  two 
occasions,  were  not  successful.  Careful  analysis  of  the  breeding  diet  (MIT 
200)  revealed  that  several  nutrients  were  not  present  in  adequate  amounts  for 
optimal  breeding  conditions.  A  modified  form  of  1-356  diet  (Teklad),  with  a 
sucrose  content  of  40%  was  substituted  for  the  old  breeding  diet.  Three 
isolators  of  breeders  have  been  started  on  this  new  diet.  Larger  sized  liters 
should  permit  not  only  more  gnotobiotic  experiments,  but  also  greater 
flexibility  in  the  partitioning  of  the  liter  mates  to  experimental  cages. 

Major  Findings: 

Although  only  a  limited  number  of  experiments  have  been  completed,  it 
appears  that  ample  variation  in  the  results  (amount  and  type  of  lesions)  has 
occured  to  permit  some  ordering  of  the  strains  studied.  Specifically, 
experiments  have  ranged  from  50.6  to  101.5  for  the  combined  score  for  smooth 
surface  and  sucal  lesions  using  the  method  of  Keyes.  Although  it  is  thought 
that  serotype  d_/_^  strains  are   more  cariogenic  than  c,   e,   or  f ,  the  highest 
caries  score  in  the  present  work  resulted  from  a  serotype  c_  and  the  lowest 
were  from  a  d_/^  strain.  More  data  must  be  accrued  before  definite 
patterns  of  cariogneicity  can  be  determined. 

In  the  initial  experiment  employing  the  strains  from  Don  Mat i as 
(d^/^-22D2)  and  Heliconia  (c^-H50)  the  results  were  interesting.  The  ^/^  strain 
caused  minimal  B/L  caries  activity,  while  animals  inoculated  with  the  £  strain 
differed  significantly  from  cage  to  cage  in  the  amount  of  B/L  lesions 
produced.  One  of  the  four  cages  (4  animals  each)  had  6.7  times  as  much 
buccal-1 ingual  caries  activity  as  did  the  remaining  animals.  A  reisolated 
strain  from  the  high  cage  was  used  as  the  agent  for  a  subsequent  experiment. 
All  animals  in  the  followup  experiment  had  large  amounts  of  B/C  decay. 

Significance  to  Biomedical  Research: 

The  results  of  this  study  could  have  potential  significance  in  the 
selection  of  strains  for  whole  cell  vaccines  to  be  used  in  immunization 
studies.  Furthermore,  insight  may  be  gained  into  a  possible  relationship 
between  DMF  scores  and  ^.  mutans  serotype  prevalence  in  human  populations. 

Proposed  Course: 

Additional    strains   representing  the  serotypes  of  S^.   mutans  will   be 
examined.     A  reisolate  from  the  animals   in  the  cages  having  the  lowest 
buccal-1  ingual    caries   in  the  serotype  c   and  d_/^  strains   experiments  will    be 
tested  for  reproducibility  of  the  low  level    of  caries. 
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1.    Project  Description 

Objectives: 

The  ability  of  exogenous  S^.  mutans  to  implant  and  be  retained  in  dental 
plaque  varies  considerably  among  human  subjects.  Because  of  differences  in 
susceptibility  to  implantation  by  S^.  mutans  strains  Ingbritt  (serotype  c)  and 
OMZ-65  (serotype  d/g),  test  subjects  were  divided  into  three  groups:  1) 
Highly  susceptible;  2)  Moderately  susceptible;  and  3)  Not  susceptible.  The 
present  study  attempted  to  determine  whether  a  significant  correlation  exists 
between  host  saliva  and  the  extent  of  _S.  mutans  infection. 

Methods: 

Saliva  was  collected  over  ice  and  stored  frozen.  Just  before  use  it  was 
thawed,  clarified  by  centrifugation  at  13,000xg,  and  stored  over  ice.  pH  was 
measured  and  in  some  experiments  adjusted.  Protein  content  of  clarified 
saliva  was  estimated  by  measuring  absorbance  at  280nm  and  using  bovine  serum 
albumin  as  standard. 

The  effect  of  saliva  on  the  following  activities  was  measured: 

1.  Adsorption  of  radioactive  S^.  mutans  eel  Is  to  hydroxyl apatite. 

2.  The  rate  of  aggregation  of  S^.  mutans  cells  determined  by  changes  in 
abosrbance  at  700nm. 

3.  Growth,   acid  production  and   sue  rose- mediated   adherence  of  S^.   mutans. 
A  rapid,   quantitative   in  vitro  assay  has  been  developed   in  our 
laboratory  that  measures  the  effects  of  chemical    and  biological 
agents  on  growth   and  sucrose-mediated  adherence  of   radioactive 

_S.   mutans.     Acid  production   is  measured   in  the  same   assay,   by  change 
in  pITi      ("Ciardi,  J.E.,  Rosenthal,  A.B.,  and  Bowen,  W.H.  ,  J.  Dent. 
Res.    60:756-762,    1981. 

Major  Findings: 

Differences   in  susceptibility  to   infection  by  ^.   mutans   strains   Ingbritt 
(serotype  £)    and  OMZ-65   (serotype  d^/^)   were  observed   in  seven  human  subjects. 
The  subjects  were  ranked  according  to  degree  of  susceptibility.     Whole  saliva 
induced  aggregation  of  S^.   mutans  was  measured  turbidimetrical  ly.     All  the 
samples  of  saliva  aggregated  Ingbritt  but  not  OMZ-65  cells.     Saliva  from 
humans  who  resisted  infection  by  ^.   mutans  aggregated  Ingbritt  cells  to  a 
greater  degree  than  did  the  saliva  from  humans  who  were  readily  infected. 
Saliva  from  subjects  most  resistant  to  infection  supported  the  adsorption  of 
the  highest  number  of  either  Ingbritt  or  OMZ-65  cells  to  beads.      In  contrast. 
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saliva  from  humans  most  heavily  infected  caused  low  numbers  of  Ingbritt  and 
OMZ-65  cells  to  adsorb  to  the  beads.  The  adsorption  model  as  used  in  this 
investigation  does  not  support  the  concept  that  the  ability  of  S^.  mutans  to 
adhere  to  saliva  coated  HA  is  related  to  the  ability  to  infect  humans  with  S^. 
mutans  and  further  clarification  is  needed.  However,  the  evidence  suggests 
that  the  ability  of  saliva  to  aggregate  S^.  mutans  may  be  related  to  infection 
by  these  bacteria.  (Ciardi,  J.E.,  Emilson,  C.G.  ,  Olsson,  J.,  Haller,  R. , 
Reilly,  J. A.  and  Bowen,  W.H.  Influence  of  Saliva  on  the  Infection  of  Humans 
by  S^.  mutans.  J.  Dent.  Res.  60A:  Abs.  792,  1981).  A  relationship  was  not 
observed  between  the  extent  of  infection  by  S^.  mutans  and  any  of  the  following 
measurements  made  on  human  saliva:  pH  values,  protein  concentration, 
carbohydrate  concentration,  antibody  activities  to  glucosyltransferase  and 
lipoteichoic  acid,  lysozyme  activity  and  lactoperoxidase  activity. 

Results  of  a  related  study  show  that  S^.  mutans  aggregating  factor 
purified  from  human  saliva  has  a  regulatory  function  on  bacterial  adsorption 
to  hydroxyl apatite  surfaces  and  suggest  that  a  high  salivary  concentration  of 
aggregating  factor  may  reduce  the  uptake  and  a  low  concentration  may  enhance 
the  uptake  of  bacteria  in  vivo.  (Olsson,  J.,  Ericson,  T. ,  Ciardi,  J.  and 
Bowen,  W. ,  Effect  of  a  Purified  Human  Salivary  Agglutinin  on  Adsorption  of  S_. 
mutans  to  hydroxyl apatite.  J.  Dent.  Res.  60A:  Abs.  1048,  1981). 

Significance: 

In  vitro  assays  that  show  a  relationship  between  human  saliva  and  oral 
implantation  of  specific  pathogens,   such  as  _S.   mutans,  might  be  useful    in 
helping  to  predict  future  caries  activity  in  a  human  host.     A  more  thorough 
understanding  of  the   influence  of  host  saliva,   or  specific  factors    in  host 
saliva,  on  the  ability  of  exogenous  cariogenic  bacteria  to  colonize  dental 
plaque  could  lead  to  the  formulation  of  more  effective  cariostatic  agents  to 
prevent  caries. 

Proposed  Course: 

Manuscript  in  preparation. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

In  1980,  a  cross-sectional  survey  to  measure  the  prevalence  of  dental  caries 
and  dental  fluorosis  was  conducted  in  several  study  sites  served  by  public 
/vater  supplies  that  contained  natural  fluorides  at  approximately  the 
optimum  concentration  recommended  for  maximal  caries  protection,  and  at  two, 
three  and  four  times  the  optimum.  Only  children  who  were  continuous  residents 
since  birth  at  each  site  and  who  used  the  public  water  supply  as  their  primary 
source  of  drinking  water  were  included  in  the  survey.  About  800  children,  ages 

15  years,  were  examined.  Dental  caries  was  assessed  with  the  DMF  surface 
index  and  dental  fluorosis  was  measured  traditionally  with  Dean's  Index  and 
^ith  a  newly  developed  Tooth  Surface  Index  of  Fluorosis  (TSIF).  Fluorosis 
/vas  assessed  independently  in  each  child  by  each  Index.   In  addition,  color 
Dhotographs  of  the  teeth  of  some  children  were  taken  to  depict  varying  degrees 
3f  fluorosis. 
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1 .   Project  Description 

Objective: 

To  compare  dental  caries  experience  and  the  prevalence  and  severity  of 
dental  fluorosis  among  children  who  have  consumed  continually,  since  birth, 
drinking  water  containing  fluorides  at  about  two,  three  and  four  times  the 
optimum  recommended  for  maximal  caries  protection  with  corresponding  findings 
for  children  who  have  consumed  optimally  fluoridated  water. 

Methods: 

In  1980,  a  cross-sectional  survey  of  the  prevalence  of  dental  caries 
and  dental  fluorosis  was  conducted  in  seven  communities  in  Illinois  served 
by  public  water  supplies  that  contained  natural  fluorides;  the  fluoride 
concentrations  varied  from  the  optimum  level  recommended  for  water  fluori- 
dation in  the  specific  geographic  area  to  two,  three  and  four  times  the 
optimum.  Only  children  with  histories  of  continuous  residence  since  birth 
and  use  of  the  public  water  supply  as  the  major  source  of  drinking  water 
were  included  in  the  study.  A  total  of  about  800  children  in  grades 
3  through  10  (ages  8-15)  were  examined.  The  DMF  surface  index  was  used 
to  quantify  dental  caries  experience.  Dental  fluorosis  was  traditionally 
assessed  with  the  Dean's  Index  and  a  newly  developed  Tooth  Surface  Index  of 
Fluorosis  (TSIF).  Each  index  was  applied  independently  to  the  entire  study 
population. 

Major  Findings: 

The  data  are  currently  being  tabulated. 

Significance: 

In  1975,  the  U.S.  Environmental  Protection  Agency  was  given  responsibility 
for  enforcing  drinking  water  standards  for  the  United  States.  These  standards 
include  maximum  contaminant  levels  of  fluoride.  However,  there  is  little 
current  data  on  what  fluoride  concentration  in  water  is  required  to  produce 
an  adverse  effect  on  tooth  structure.  Moreover,  the  fluorosis-threshold 
concentration  of  fluoride  must  be  considered  in  terms  of  any  concomitant 
increase  in  caries-preventive  effect,  i.e.,  a  risk  to  benefit  determination. 
The  present  study  seeks  to  redefine  the  relation  between  fluoride  con- 
centration in  drinking  water  with  respect  to  dental  fluorosis  and  dental 
caries  in  terms  of  today's  conditions  of  fluoride  ingestion.  The 
findings  may  have  important  dental  health  and  economic  consequences  for 
the  more  than  700  communities  in  the  United  States  with  fluoride  in  their 
water  supplies  at  concentrations  greater  than  twice  the  optimal. 
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Proposed  Course: 

All  clinical  field  activities  in  Illinois  have  been  completed.  How- 
ever, the  desirability  of  having  data  on  dental  caries  and  dental  fluorosis 
from  a  community  with  water  having  only  trace  amounts  of  fluoride  has 
become  apparent.  Consequently,  approximately  250-300  children  in  grades 
3  through  10  (ages  8-15)  will  be  examined  in  one  or  more  communities  in 
Eastern  Iowa  for  comparison  with  the  data  from  Illinois.  These  examinations 
are  tentatively  scheduled  for  the  Fall  of  1981. 

2.   Publ ications 

As  soon  as  the  data  have  been  tabulated  and  analyzed,  one  or  more  reports 
will  be  prepared. 
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SUMMARY  Of  WORK  (200  words  or  less  -  underline  keywords) 

Baseline  levels  of  antibody  in  whole  and  parotid  saliva  and  serum  reactive 
v^ith  S.  mutans  vtere   determined  in  eight  human  volunteers.  The  volunteers  were 
then  infected  with  ^.  mutans  strains  Ingbritt  (serotype  c^)  and  OMZ  65 
(serotype  d/^)   which  were  resistant  to  streptomycin.  After  both  serotypes 
were  shed  from  the  mouth,  the  subjects  were  immunized  against  OMZ  65  by 
swallowing  25mg  of  formalin  killed  bacteria  in  capsules  for  three  successive 
days  and  the  subjects  were  reinfected  with  strains  Ingbritt  and  OMZ  65.  After 
the  bacteria  were  again  shed  the  immunization  and  ii^lantation  cycle  was 
repeated  except  that  capsules  were  ingested  on  seven  successive  days- 
Samples  of  blood,  whole  and  parotid  saliva  and  tears  were  collected  throughout 
the  experiment  and  assayed  for  antibodies  to  OMZ  65  and  Ingbritt  by  enzyme  and 
fluorescein  linked  immunoabsorbant  assays.  Antibody  in  the  IgA  class  reactive 
with  OMZ  65  and  Ingbritt  was  induced  in  whole  and  parotid  saliva  by 
immunization.  The  presence  of  antibody  was  accompanied  by  reduced 
implantation  and  colonization  of  OMZ  65. 
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1.     Project  Description 

Objective: 

The  purposes  of  this  study  were  to  determine  whether  local  immunization 
via  the  small  intestine  would  result  in  a  salivary  antibody  response  and 
whether  such  antibody  would  affect  implantation  and  colonization  with  the 
homologous  bacterium. 

Methods : 

Samples  of  whole  and  parotid  saliva,  blood  and  tears  were  collected 
from  eight  human  volunteers  to  determine  baseline  levels  of  anti-_S.  mutans 
antibody.   Following  baseline  sampling,  the  teeth  were  cleaned  and  the 
subjects  infected  with  streptomycin  resistant  S^.  mutans  strains  Ingbritt  and 
OMZ  65.  Antibody  activity  in  whole  and  parotid  saliva,  serum  and  tears  was 
detennined  by  enzyme  and  fluorescein  linked  immunoabsorbant  assays.  The 
concentration  of  SIgA  in  whole  and  parotid  saliva  samples  was  determined  by  a 
solid  phase  fluorescence  immunoassay.  After  the  implanted  bacteria  were  shed 
the  subjects  were  immunized  by  ingesting  capsules  containing  25mg  of  formalin 
killed,  freeze  dried  OMZ  65  for  three  successive  days  and  implantation 
repeated.  Colonization  was  then  repeated  as  before  and  monitored  until  the 
bacteria  could  no  longer  be  detected.  The  immunization  and  implantation  cycle 
was  then  repeated  except  that  immunization  was  conducted  for  seven  days. 

Major  Findings: 

Intraintestinal  immunization  induced  SIgA  antibody  in  whole  and  parotid 
saliva  and  IgM  and  IgG  antibody  in  serum  reactive  with  strains  0MZ65  and 
Ingbritt. 

An  immune  response  also  appeared  to  result  from  implantation  of  the 
streptomycin  labelled  ^.  mutans  strains  above. 
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Wide  variation  in  antibody  activity  was  evident  in  sequential  saliva 
samples.  This  reflected  to  some  extent  variation  in  the  total  SIgA 
concentration  in  the  samples. 

In  order  to  determine  whether  the  increase  in  anti-S^.  mutans  antibody  was 
the  result  of  immunization  or  simply  reflected  fluctuation  in  total  SIgA 
concentration  antibody  to  a  totally  unrelated  antigen  (K-1  polysaccharide  of 
E^.  col  i)  was  assayed.  There  was  some  evidence  that  the  pattern  of  SIc^A 
antibody  response  to  both  ^.  mutans  and  K-1  were  similar  in  some  subjects. 

Significance: 

Intraintestinal  immunization  results  in  the  induction  of  SIgA  antibody  in 
parotid  and  whole  saliva  and  low  levels  of  IgM  and  IgG  antibody  in  serum.  The 
salivary  IgA  antibody  appears  to  affect  a  reduction  in  iiiipl  antation  and 
colonization  with  the  homologous  bacterium.  This  route  of  immunization  may  be 
a  safe  and  effective  method  for  protection  against  dental  caries. 

Proposed  Course: 

1.  Study  the  duration  of  antibody  synthesis  resulting  from  intragastric 
immunization. 

2.  Study  the  effect  of  intragastric  immunization  on  the  incidence  of 
dental  caries  in  human  populations. 


2-90 


SMITHSONIAN  SCIFNCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  spact) 


U.S.  DEPARTMENT  OF 
HEALTH  ANU  HUMAN  SlRVICES 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAHURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZQ1  DE  00279  02  CPR 


PERIOD  COVERED 

October  1.  1980  to  September  30,  1981 


TITLE  OF  PROJECT  (80  characters  or  lessj 

Effect  of  secretory  immunity  Against  S.  mutans  on  its  colonization  in  human 
subjects 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  EI-GAGE?  ON  THE  PROJECT 

NCP  CPR  NIDR 
NCP  CPR  NIDR 


Cole,  M.F. 
Hsu,  S.D. 
Ll,  S.-H. 


Laboratory  Scientist  (vis.) 
Laboratory  Technician 


Statistician  (vis.) 


NCP  CPR  NIDR 


COOPERATING  UNITS  (if  any) 

Dept.   of  Cariology,   University  of  Goteborg,   Goteborg,   Sweden  - 
Dr.    Claes-Goron  Emilson 


LAB/BRAf;CH 

Caries  Prevention  and  Research 


SECTION 

Preventive  Methods  Development 


INSTITUTE  AND  LOCATION 

NIDR.  NIH,  Bethesda, 


TOTAL  MANYEARS: 


AD 


PROFESSIONAL: 


OTHER: 


CHECK  APPROPRIATE  BOX(ES) 
G  (a)   HUMAN  SUBJECTS 

□  (al)  MINORS   G  (a2)  INTERVIEWS 


□  (b)  HUMAN  TISSUES 


<J   (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Eight  human  volunteers  were  infected  with  S.  mutans  strains  Ingbritt  (serotype 
c)  and  OMZ  65  (serotype  d/a)  which  were  resistant  to  streptomycin;  the  level 
of  implantation  and  duration  of  colonization  were  monitored.  After  both 
serotypes  were  shed  from  the  mouth,  the  subjects  were  immunized  against  OMZ  65 
by  swallowing  25mg  of  formalin  killed  bacteria  in  capsules  for  three 
successive  days  and  the  subjects  were  reinfected  with  strains  Ingbritt  and 
65.  The  level  of  implantation  and  duration  of  colorwzation  were  again 
monitored.  After  the  bacteria  were  shed  the  immunization  and  implantation 
cycle  was  repeated  except  that  capsules  were  ingested  on  seven  successive 
days.  Antibody  in  the  IgA  class  reactive  with  OMZ  65  was  induced  in  whole 
parotid  saliva  by  immunization.  The  presence  of  antibody  was  accompanied  by 
reduced  implantation  and  colonization. 
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1.  Project  Description 

Objective: 

The  purposes  of  this  study  were  to  detennine  whether  local  immunization 
via  the  small  intestine  would  result  in  a  salivary  antibody  response  and 
whether  such  antibody  would  affect  implantation  and  colonization  with  the 
homologous  bacterium. 

Methods: 

Samples  of  whole  saliva  and  dental  plaque  were  collected  from  eight 
human  volunteers  to  determine  baseline  levels  of  S.  mutans.  Following 
baseline  sampling,  the  teeth  were  cleaned  and  the  subjects  infected  with 
streptomycin  resistant  S_.  mutans  strains  Ingbritt  and  OMZ  65.  Colonization 
was  monitored  by  plating  plaque  and  saliva  samples  into  Mitis  Salivarius  agar 
containing  streptomycin.  After  the  implanted  bacteria  were  shed  the 
subjects  were  immunized  by  ingesting  capsules  containing  25mg  of  flormalin 
killed,  freeze  dried  OMZ  55  for  three  successive  days  and  implantation 
repeated.  Colonization  was  then  repeated  as  before  and  monitored  until  the 
bacteria  could  no  longer  be  detected.  The  immunization  and  implantation  cycle 
s  then  repeated  except  that  immunization  was  conducted  for  seven  days. 


wa 


Major  Findings: 

S^.  mutans  strain  OMZ  65  implanted  at  higher  numbers  and  colonized  for 
longer  than  strain  Ingbritt. 

Following  immunization  both  strains  implanted  at  a  lower  level  and 
colonized  for  a  shorter  period  of  time. 


Significance: 

The  induction  of  salivary  IgA  antibody  appears  to  affect  a  reduction  in 
implantation  and  colonization  with  the  homologous  bacterium.  This  route  of 
immunization  may  be  a  safe  and  effective  method  for  protection  against  dental 
caries. 
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Proposed  Course: 

1.  Study  the  duration  of  antibody  synthesis  resulting  from 
intragastric  immunization. 

2.  Study  the  effect  of  intragastric  immunization  on  the  incidence  of 
dental  caries  in  human  populations. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  fluorescein-1 inked  immunoabsorbant  assay  (FLISA)  was  developed  to  measure 
antibacterial  antibodies  in  secretions  and  serum.  Formalin  killed  bacteria 
were  coated  onto  cellulose  acetate  disc.  The  disc  was  placed  into  samples  of 
serum  and  saliva  diluted  into  PBS  pH  8.0  containing  0.25%  Tween  20  and 
incubated  with  shaking  for  30  minutes.  The  cellulose  acetate  disc  was  then 
transferred  to  a  wash  solution  for  10  minutes  and  then  into  diluted 
antiglobulin  reagent  labeled  with  fluorescein  isothiocyanate.  After  20 
minutes  incubation  the  disc  was  transferred  to  a  10  minute  final  wash.  The 
amount  of  fluorescence  bound  to  the  disc  was  proportional  to  the  amount  of 
serum  or  salivary  antibody  bound  to  the  bacteria.  The  fluorescence  was 
measured  in  a  committed  fluorimeter. 
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1 .    Project  Description: 

Objectives: 

The  purpose  of  this  study  was  to  develop  a  sensitive  simple  assay  to 
determine  antibacterial  antibodies  in  secretions  and  serum. 

Methods: 

Cellulose  acetate  discs  (  7.00nm  in  diameter)  were  coated  with  formalin 
killed  Streptococcus  mutans.  Checkerboard  titrations  were  performed  in  order 
to  determine  the  optimum  concentrations  of  bacteria  for  coating,  and  optimum 
dilutions  of  sample  and  fluorescein  conjugated  antiglobulin  reagent. 

The  cellulose  acetate  discs  coated  with  bacteria  were  incubated  in  600 
yl  of  diluted  sample  for  30  minutes  in  12x75mm  glass  tubes  at  ambiant 
temperature  with  shaking.  The  discs  were  then  removed  to  a  second  tube 
containing  500  1  of  wash  for  10  minutes.  The  disc  was  then  incubated  for  20 
minutes  in  diluted  fluorescein  conjugated  antiglobulin  reagent  and  finally 
washed  for  10  minutes  in  a  fourth  tube.  The  disc  was  then  inserted  in  the 
stage  of  a  committed  fluorimeter.  Fluorescence  of  the  coated  disc  were 
recorded  and  specific  fluorescence  determined  by  subtracting  the  fluorescence 
of  coated  discs  incubated  with  saline  from  the  fluorescence  of  coated  discs 
incubated  with  serum  or  saliva. 

Significance: 

Comparison  of  the  fluorescein  linked  immunoabsorbant  assay  (FLISA) 
with  the  enzyme  linked  immunoabsorbant  assay  (ELISA)  for  measurement  of 
antibody  to  S^.  mutans  in  saliva  and  serum  yielded  identical  results.  This 
indicates  that  FLISA  is  a  sensitive  and  reproducible  assay  which  can  be 
completed  in  approximately  one  hour. 

Proposed  Course: 

1.  Apply  FLISA  assay  to  the  mesurement  of  salivary  antibodies  in  human 
populations. 

2.  Publication:  A  fl uorescein-1 i nked  immunoabsorbant  assay  for  the 
detection  of  antibacterial  antibodies  in  secretions  and  serum.  Cole,  M.F., 
Hsu,  S.D.  and  Bowen,  W.H.  1981.  J.  Immunol.  Methods  (submitted  for 
publication) 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Recent  advances  in  high  performance  liquid  chromatography  (HPLC)  column 
technology  have  made  it  possible  to  rapidly  analyze  protein  samples  using 
HPLC.  The  present  study  has  shown  that  HPLC  can  be  used  to  monitor  nrotein 
purification  schemes,  to  analyze  commercial  proteins  such  as  secretory  -  IgA 
(S-IgA)  and  lactoferrin  for  purity,  and  to  obtain  comparative  protein 
profiles  from  saliva  and  plaque  fluid.  Preliminary  results  suggest  that  HPLC 
can  also  be  used  to  quantitate  constituents  of  saliva  such  as  S-IgA. 
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1 .  Project  Description 

Objective: 

High  performance  liquid  chromatography  is  being  evaluated  as  a  means  of 
analyzing  oral  fluids  such  as  saliva  and  plaque  and  monitoring  the 
purification  of  proteins  of  interest  to  caries  research. 

Methods: 

Samples  were  run  on  a  Waters  Associates  HPLC  systen  using  Protein  1-125 
and   1-250  columns   from  Waters   and  TSK  columns  from  Bio-Rad.      Buffers 
compatible  with  proteins  such  as  Tris/sodium  sulfate  and  sodium  phosphate  were 
used  as  the  mobile  phase. 

Major  Findings: 

HPLC  can  be  used  to  check  the  purity  of  proteins   such   as  S-IgA  and 
lactoferrin. 

Saliva   and  plaque  fluid  can  be  resolved   into  10  or  more  protein  bands 
using  HPLC,    allowing  comparisons   of  the  protein  profiles  of  different   samples. 
However,  the  Protein  1-125  columns  do  loose  resolving  power  with  repeated  use. 

Preliminary  results  suggest  that  HPLC  can  be  used  to  quantitate  S-IgA 
in  sal  i  va. 

Significance: 

Results  have   shown  that  HPLC  can  provide  rapid  analysis  of   protein 
samples,   indicating  that  HPLC  will   be  useful   for  monitoring  the  purification 
of  proteins  of   interest  to  caries  research  such  as   immunoglobulins  and 
salivary  proteins.     Initial    results  suggest  that  HPLC  will   also  be  useful   for 
quantifying  certain  salivary   proteins   and  for  rapidly  obtaining  protein 
profiles  of   saliva  and  plaque  fluids. 

Proposed  Course: 

Columns  with  larger  pore  diameters  will    be  investigated  for   improving 
the  resolution  of   high  molecular  weight   {>100,000)   proteins   and  for 
quantifying  salivary  proteins.     The  feasibility  of  using   HPLC  to  purify   small 
quantitites  of  protein  will    also  be   investigated. 

2.  Publ  ications: 
None. 


2-97 


SMITHSONIAN  SCItNCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.b.  utrAKirntui  ur 
HEALTH  AND  HUMAN  StRVICES 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


rttUJLUt  i^uwDLn 


ZOl  UE  00282  02  CPR 


PERIOD  COVERED 

October  1.  1980  to  September  30.  1981 


TITLE   OF    PROJECT    (80   characters   or   less] 

Anticaries  evaluation  of  an   intraoral   fluoride-releasing 
device   in  rats. 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHtH 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


Mirth,  D.B. 
Monel 1-Torrens, 
Adderly,  D.D. 
Amsbaugh,  S.M. 
Li,  S.H. 
Bowen,  W.H. 


Laboratory  Scientist 
Laboratory  Technician 
Laboratory  Technician 
Laboratory  Technician 
Statistician  (vis.) 
Chief,  CPR  Branch 


NCP  CPR  NIDR 
NCP  CPR  NIUR 
NCP  CPR  NIDR 
NCP  CPR  NIDR 
NCP  CPR  NIDR 
NCP  CPR  NIDR 


|COOPEHATING  UNITC 


ar.yj 


LAIi/BliANCH 

Caries  P revention  and  Research 

DECT  I  ON 


Preventive  Methods  Development 

INSTITUTE    AND    LOCATION 

NIDR.   NIH.   Bethesda.   MD 

TOTAL  MANYEARS: 

PROFESSIONAL: 

OTHER: 

CHECK   APPROPRIATE    BOX(ES) 
IZ   (a)      HUMAN    SUBJECTS                                     Q   (b)    HUMAN    TISSUES                                   ^  (c)    NEITHER                                                           ! 

1  ]   (al)    MINUKS        [J   (a2)     INTERVIEWS 

SUMMARY   OF    WORK    (200   words   or 

Previous   in  vitro  and 
releasing  device  deve 
Caries  Program  wil 1   d 
This  project  wil 1   eva 
device  in  rats.     Init 
fluoride  releasing  de 
untreated  or  placebo 

less    -    underline    keywords) 

in  vivo  studies  have 
loped  by  the  Southerr 
el i ver  fluoride  at   a 
luate  the  anticaries 
ial    results  have  shovi 
vice  had  significantl 
treated  animals. 

i 

shown  that   an   intraoral    fluoride 

Research   Institute  for  the  National 

steady  rate  for  up  to  six  months.         | 

effect  of  the  fluoride-releasing 

in  that  rats  wearing  an   intraoral           ' 

y  fewer  caries  on  all   surfaces  than     | 

i 

PHS-60*0 
(Rev.  2-81) 


2-98 


Project  Number  ZOl   DE  00282-02  CPR 


1.  Project  Description 

Objective: 

The  anticaries  effect  of  an  intraoral  device  for  the  controlled 
release  of  fluoride  will  be  evaluated  in  the  rat. 

Methods: 

Standard  NIH  techniques  for  the  evaluation  of  anticaries  substances  in 
rats  will  be  used  in  this  study.  Animals  will  be  maintained  on  Diet  2000  and 
the  caries  scored  by  the  method  of  Keyes.  The  fluoride-releasing  devices  will 
be  sutured  inside  the  mouth  of  the  rat  using  a  nylon  suture  running  through 
the  center  of  the  device.  The  anticaries  effect  of  the  fluoride-releasing 
device  will  be  compared  to  results  from  placebo  device  treated,  untreated,  and 
fluoridated-water  treated  groups.  The  effect  of  administering  fluoride 
systemically  from  a  controlled  release  delivery  system  will  also  be 
investigated. 

Major  Findings: 

A  caries  study  in  which  a  group  of  rats  wore  an  intraoral  fluoride 
releasing  device  releasing  0.15  mg  of  fluoride  per  day  showed  that  animals 
wearing  the  device  had  significantly  fewer  caries  (p<.05)  on  all  surfaces  than 
untreated  or  placebo  treated  animals. 

The  fluoride  releasing  device  group  also  had  significantly  fewer 
proximal  and  sulcal  lesions  than  a  group  receiving  ab  libitum  water  containing 
10  ppm  fluoride. 

Significance: 

This  is  the  first  study  to  evaluate  the  anticaries  effectiveness  of  a 
new  controlled  release  fluoride  delivery  system  and  to  compare  the  efficacy 
of  this  delivery  method  to  the  anticaries  efficacy  of  fluoride  delivered 
through  the  drinking  water.  The  results  of  this  study  will  make  it  possible 
to  more  accurately  estimate  the  feasibility  of  using  the  intraoral  fluoride 
delivery  system  to  control  caries. 

Proposed  Course: 

A  caries  trial    in  rats  will   be  carried  out  to  compare  the  effect   of 
systemically  and   intraoral ly  administered  controlled   release  fluoride. 

2.  Publ ications 

Mirth,  D.B.:     The  use  of  controlled  and  sustained  release  agents   in 
dentistry:     A  review  of  applications  for  the  control   of  dental    caries. 
Pharmacol.   Therapeu.   Dent.   5:      59-67   (1980). 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  nationwide  survey  to  assess  the  prevalence  of  dental  caries  throughout 
the  United  States  was  designed  and  implemented  during  the  1979-1980  school 
year.  A  probability  sample  of  school-aged  children  in  grades  kindergarten 
through  twelve  were  selected  for  examination  for  dental  caries,  gingivitis 
and  need  for  dental  treatment.  Estimates  of  disease  level  and  treatment 
need  will  be  made  for  the  continental  U.S.  and  each  of  seven  grographic 
regions  by  age,  race  and  sex. 
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1 .   Project  Description 

Objective 

A  nationwide  survey  of  school-aged  children  was  designed  to  assess  the 
prevalence  of  dental  caries  in  the  United  States.  This  survey  will  establish 
current  disease  levels  and  serve  as  a  baseline  for  future  surveys.  It  has 
been  designed  so  that  follow-up  surveys  will  be  able  to:  a)  detect  changes 
in  carles  experience  by  region;  b)  monitor  changes  produced  by  the  imple- 
mentation of  new  caries  preventive  measures  and  c)  target  preventive  research 
strategies  for  high  risk  age  groups. 

Methods 

A  probability  sample  of  school-aged  children  in  grades  kindergarten 
through  twelve  was  designed.  The  continental  U.S.  was  divided  into  seven 
geographic  regions.  Within  each  region  five  SMSA  (Standard  Metropolitan 
Statistical  Area)  and  five  non-SMSA's  were  selected.  The  primary  sampling 
unit  was  the  school- district  or  contiguous  school  districts.  All  school 
districts  both  public  and  private  were  included  in  the  sample.  A  sample  of 
1904  classrooms  equally  allocated  among  the  14  regions  and  grade  levels  were 
visited.  Visual  tactile  dental  examinations  were  performed  during  the  1979- 
1980  school  year  using  the  diagnostic  criteria  for  decayed,  missing  and  filled 
surfaces  (DMFS),  a  gingival  index  and  an  index  of  dental  treatment  need.  All 
data  were  processed  and  analyzed  by  the  Biometry  Section.  Estimates  of  dental 
carles  prevalence  and  need  for  dental  treatment  will  be  made  for  the  continental 
U.S.  and  each  of  seven  regions  by  age,  sex  and  race. 

Findings 

Dental  carles  prevalence  for  children  aged  5-17  years  averaged  4.8  DMF 
surfaces  per  child  and  2.9  DMF  teeth  per  child.  54%  of  all  disease  involved 
occlusal  surfaces.  Females,  as  expected,  have  a  slightly  higher  caries  pre- 
valence than  males  in  permanent  teeth  at  every  age.  37%  of  the  children  had 
no  DMF  permanent  teeth  and  only  8%  have  nine  or  more  DMFT.  Of  the  DMF  surfaces, 
76%  had  been  restored  by  dental  treatment  (F) 

Regional  differences  in  caries  prevalence  were  evident.  The  highest 
prevalence  of  carles  in  permanent  dentition  is  in  the  Northeastern  and  Far 
West  states  and  the  lowest  level  in  the  Southwest. 

Significance 

The  average  level  of  dental  carles  in  U.S.  school  children  is  4.8 
DMF  surfaces.  Regional  differences  are  evident.  Looked  at  in  conjunction 
with  past  national  surveys  done  by  the  National  Center  for  Health  Statistics, 
it  appears  that  there  has  been  a  decrease  in  CMFS  during  the  1970s  in 
all  regions  of  the  country  as  well  as  the  entire  U.S. 
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Proposed  Course 

Analysis  of  the  dental  restorative  treatment  needs  and  the  residence 
histories  will  be  made  and  detailed  reports  published. 

Publications 

Brunelle,  J. A.  and  Miller,  A.J.,  Prevalence  of  Dental  Caries  in 
United  States  Children:  Design  of  Survey.   In  lADR  Program  and  Abstracts 
of  Papers  J.  Dent.  Res.  60:535,  1981. 

NIH  Publication  No.  81.2245,  The  Prevalence  of  Dental  Caries  in  United 
States  Children  1979-1980,  Dec.  1981. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keyword?)      .       ,     ,       .  ^    j.   .  . 

Assessing  the  severity  of  dental  carfes  ih  subjects  has  been  attempted  by  severa 
researchers.  The  usual  method  is  the  use  of  the  DMFS  index.  This  index  counts 
the  number  of  decayed,  missing  or  filled  surfaces  detected  in  the  subject.  This 
index  has  been  of  limited  value  in  terms  of  its  ability  to  predict  the  levels  of 
new  caries  activity  expected  in  specific  subjects.  Another  approach  to  classi- 
fying severity  was  to  partition  the  subjects'  dentition  into  distinct  regions 
and  record  the  presence  or  absence  of  decay  in  each  region.  The  MGSI  index  as- 
signed to  the  subject  a  score  representing  the  number  of  regions  (based  on  those 
defined  by  Grainger)  in  which  evidence  of  caries  was  detected.  This  resulted 
in  every  subject  being  assigned  a  value  from  0  through  5.  It  was  shown  in  an 
earlier  study  by  Kingman  that  this  method  of  assigning  severity  of  dental  caries 
was  a  better  predictor  of  future  caries  activity  than  the  DMFS  index. 

Therefore,  the  current  investigation  is  being  undertaken  to  attempt  to 
evaluate  treatment  effects  in  a  longitudinal  clinical  trial  and  compare  these 
results  with  those  one  would  obtain  by  using  an  analytical  method  based  on  the 
DMFS  index  itself. 
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1.   Project  Description 

Objective 

The  purpose  of  this  study  is  to  develop  a  new  method  of  assessing  the 
effects  of  prophylatic  treatments  when  tested  in  a  longitudinal  clinical 
trial.  The  envisioned  method  would  enable  the  investigator  to  assess 
treatment  effects  in  terms  of  percentage  changes  observed  among  the  propor- 
tions of  subjects  who  fall  in  distinct  dental  caries  severity  categories. 

Methods 

Each  subject  participating  in  a  longitudinal  trial  is  examined  initially 
and  at  least  once  thereafter  for  the  existence  of  dental  caries  by  using  the 
DMFS  index.  Based  on  the  findings  at  each  examination  the  subject  is  then 
classified  into  one  of  six  severity  categories  by  using  the  MGSI  index 
The  subjects  in  each  group  are  then  cast  into  a  two-way  frequency  table 
representing  their  joint  category  classification  at  the  initial  exam  and 
for  the  subsequent  examination  under  consideration.  Markov  chain  methodology 
is  then  used  to  obtain  the  eventual  relative  frequency  distribution  for 
subjects  in  the  distinct  severity  categories  for  each  group.  The  resulting 
probability  distributions  are  then  compared  to  assess  differences  among  groups. 
Monte  Carlo  studies  will  then  be  performed  to  compare  the  sensitivity  of  this 
method  with  the  ANOVA  method  usually  employed  in  this  setting. 

Major  Findings 

Using  the  clinical  data  from  a  3-year  clinical  trial  recently  completed 
by  NIDR  staff  it  was  shown  that  the  results  from  this  study  could  be  analyzed 
by  using  ergodic  Markov  Chain  methods.  Estimates  were  derived  using  this  method- 
ology for  the  12-month  transition  probabilities  of  a  person  moving  from  one  oral 
health  state  (states  defined  by  the  MGSI)  to  another  for  each  of  the  treat- 
ment groups.  The  time  of  staying  in  the  healthy  state  before  moving  to  one  of 
the  diseased  states  was  found  to  be  longer  for  each  of  the  weekly  and  daily 
fluoride  mouthrinsing  groups  as  compared  with  the  placebo  rinsing  group.  Also, 
estimates  of  the  percentages  of  subjects  in  each  of  the  four  caries  severity 
states  were  derived  for  different  time  points  in  the  future.  The  estimates  of 
the  percentages  of  subjects  in  each  state  at  the  end  of  the  study  period  fit 
the  observed  data  very  well. 

Significance 

If  one  can  show  in  general  that  the  assumptions  of  a  Markov  Process  are  not 
violated  by  a  clinical  trial  in  which  multiple  clinical  evaluations  are 
made  at  equally  spaced  time  intervals,  then  one  may  be  able  to  obtain  estimates 
of  treatment  effects  for  such  a  treatment  regimen  for  time  points  well  beyond 
the  end  of  the  study  period.  Also,  estimates  of  parameters  such  as  the  length 
of  time  one  can  expect  subjects  to  remain  in  a  given  caries  severity  state  be- 
fore progressing  to  a  more  serious  severity  state  can  bo  obtained  as  a  function 
of  the  treatment  regimen  being  tested. 
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2.   Publication 

The  results  of  this  study  are  currently  being  summarized  and  written  up 
for  submission  for  publication. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  pure  culture  of  S^.  mutans  at  steady  state  in  a  continuous  culture 
(chemostat)  was  pulsed  with  a  mixture  containing  sodium  fluoride  and  ''^C 
labeled  glucose.  The  pulse  was  applied  to  steady  state  populations  at  a  low 
and  high  growth  rate  for  pH  values  of  7.0,  6.2  and  5.4.  Samples  were  obtained 
before  the  pulse  and  at  timed  intervals  after  the  pulse.  The  samples  have 
been  analyzed  for  fluoride,  residual  glucose,  ^^C  label  incorporation,  dry 
weight,  ATP,  lactic  acid  and  volatile  fermentation  products. 
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1.    Project  Description 


Objectives: 


This  project  will  provide  data  concerning  the  effect  of  a  fluoride 
pulse  on  the  growth  and  metabolism  of  S^.  mutans  under  varying  environmental 
conditions.  Previous  investigations  have  studied  the  effects  of  fluoride 
mainly  on  resting  cell  preparations.  This  project  is  designed  to  measure  the 
fluoride  effect  on  cells  in  a  steady  state  culture.  This  design  will  minimize 
any  artifacts  induced  through  the  manipulation  of  cells. 

Methods: 

S.   mutans  6715-15  was  grown  in  the  chemostat  in  carbon  source  (glucose) 
limitation.  The  culture  was  grown  at  a  low  and  high  growth  rate  at  pH  values 
of  7.0,  6.2  and  5.4.  After  reaching  a  steady  state,  the  culture  was  pulsed 
with  a  mixture  containing  60-80  ppm  NaF  (final  concentration)  and  ■'■^C  glucose 
(100,000  cpm  final  activity).  Samples  were  obtained  at  0",  1",  5",  10",  30", 
60"  and  120"  after  the  pulse. 

The  samples  collected  at  the  two  growth  rates  and  corresponding  pH 
values  were  analyzed  to  determine  the  effect  of  the  pulse  on  growth  and 
metabolism  of  the  cells.  Glucose  uptake  was  measured  using  a  scintillation 
counter  to  obtain  a  differential  count  from  aliquots  of  whole  cells  and 
filtrates.  Aliquots  of  sample  filtrates  were  prepared  for  feniientation 
product  analysis  using  the  gas  chromatograph.  Lactate  production  was  measured 
by  fluoranetric  analysis.  Fluoride  in  the  culture  filtrates  was  measured  with 
the  fluoride  electrode  and  the  data  compared  to  theoretical  washout  curves  to 
determine  if  significant  uptake  of  the  ion  by  the  culture  vessel  existed.  Dry 
weight  measurements  were  obtained  using  fluorometric  protein  analyses.  The 
effect  of  the  pulse  on  the  ATP  pool  of  the  cell  population  was  determined  by 
the  firefly  luciferase  analysis. 

Major  Findings 

The  results  from  the  ^^  C  incorporation  experiments  reveal  that 

fluoride  was  most  effective  on  rapidly  growing  cells  at  a  low  pH.  At  pH  7.0 

and  5.4  the  fluoride  effect  was  influenced  by  pH  and  growth  rate.  However,  at 
pH  6.2  the  effect  was  independent  of  growth  rate. 


Analysis  of  fluoride  in  the  culture  filtrates  indicate  no  incorporati 
of  fluoride  by  the  culture  vessel  at  both  growth  rates  and  the  three  pH 
values. 

The  residual  glucose  was  measured  in  the  culture  maintained  at  a  high 
dilution  rate  (D  =  0.4).  There  was  yery   little  free  glucose  in  the  culture 
maintained  at  pH  7  at  the  high  dilution  rate  and  a  small  fraction  of  the 
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glucose  in  the  culture  was  cell  associated  following  addition  of  fluoride. 
In  the  culture  maintained  at  pH  6.2  and  D  =  0.4,  75  percent  of  the  residual 
glucose  was  cell  associated  when  fluoride  was  added  and  this  amount  decreased 
to  12  percent  in  30  minutes. 

At  the  low  dilution  rate  (D  =  0.05)  there  was  very  little  residual 
glucose  in  any  of  the  cultures  after  addition  of  fluoride.  The  fraction  of 
cell  associated  glucose  was  directly  related  to  the  pH  of  the  culture.  The 
highest  amount  of  cell  associated  glucose  was  in  the  culture  maintained  at  pH 
of  5.4  and  the  lowest  at  pH  of  7.  Most  of  the  glucose  remained  cell 
associated  in  the  culture  (D  =  0.05)  maintained  at  pH  of  5.4  for  two  hours 
following  fluoride  addition  while  very  little  remained  cell  associated  after  a 
half  hour  for  the  culture  maintained  at  higher  pH  values. 

The  dilution  rate  of  the  culture  influenced  the  type  of  fermentation 
end  products  produced.  There  was  a  shift  from  a  mixed  ethanol ,  acetate, 
formate  metabolism  to  the  formation  of  lactic  acid  as  an  end  product  when  the 
culture  was  grown  at  pH  7  and  D  =  0.4.  At  low  pH  values  and  D  -   0.05,  there 
was  less  change  in  the  ratio  of  ethanol,  acetate  and  formate  to  lactic  acid  as 
fermentation  end  products. 

Significance: 

This  investigation  will  lead  to  a  better  understanding  of  the  effect  of 
fluoride  on  cell  growth  and  metabolism.  The  chemostat  offers  a  significant 
advance  in  experimental  design  because  it  is  a  biologically  open  system  and, 
therefore,  similar  to  the  oral  cavity. 

Proposed  Course: 

Experiments  of  this  type  will  be  expanded  to  include  other  oral 
bacteria  or  mixtures  of  bacteria.  This  experimental  design  may  also  be  used 
to  study  the  effects  of  other  antimicrobial  agents  on  the  growth  and 
metabolism  of  oral  bacteria. 

2.    Publ ications: 

Kemp,  C.W.,  Robrish,  S.A.  ,  Sharer,  S.A.  and  Bowen,  W.H.  The  effect  of  a 
fluoride  pulse  on  Streptococcus  mutans  in  continuous  culture.  In  preparation. 
1981. 
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1.  Project  Description 

Objective: 

The  purpose  of  this  study  is  to  examine  the  influence  of  immunization 
by  two  different  routes  on  oral  colonization  by  Actinomyces  viscosus  in  the 
rat. 

Methods: 

Forty-eight  rats  were  assigned  to  four  groups,  two  test  and  two  control 
groups  so  that  each  animal  in  a  test  group  would  have  a  littermate  of  the  same 
sex  and  weight  in  the  control  group.  The  animals  in  the  test  groups  were 
injected  either  intraperitoneal ly  (IP)  or  in  salivary  glands  with  formalin 
killed  Actinomyces  viscosus  T-6  in  Freunds  adjuvant  three  times  in  14  day 
intervals.   The  control  groups  were  injected  similarly  but  without  bacteria. 
Included  in  the  experiment  is  also  a  fifth  group  of  rats  which  were  inoculated 
with  Actinomyces  immediately.  These  animals  will  later  serve  as  donors 
of  infection.   After  the  immunization  period  each  pair  of  experimental 
animals  will  be  placed  together  with  one  infected  animal.  All  animals  will 
from  now  on  receive  Diet  2000  and  will  be  swabbed  by  cotton  tipped  applicators 
for  FA  staining.  When  animals  are  sacrificed  one  lower  jaw  will  be  extracted, 
sonicated  in  saline  and  dilutions  will  be  plated  on  blood  agar.  Blood  and 
saliva  will  be  assayed  for  antibodies  using  the  ELISA  technique. 

Major  Findings: 

Experimental    results  are  being  evaluated. 

Significance: 

Actinomyces  species  have  been  implicated  both  in  caries  and  periodontal 
disease.  This  study  should  provide  data  on  the  level  of  antibody  against 
Actinomyces  in  saliva  and  serum  after  immunization  and  on  the  influence  this 
might  have  on  early  colonization. 

Proposed  Course: 

The  study  will  continue  as  suggested  above. 
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1.  Project  Description: 

Objectives: 

The  aim  of  the  study  is  to  investigate  in  rats  the  effect  of  malnutrition 
on  the  composition  of  whole  saliva  and  on  the  cariogenicity  of  sucrose. 

Methods: 

Four  groups  each  of  ten  21  day  old  Osborne  Mendel  rats  were  fed  3  ml  of  a 
liquid  diet  3  times  per  day  by  gastric  intubation.  Groups  1  and  2  received  a 
nutritionally  adequate  diet.  The  diet  of  one  of  the  groups  is  supplemented 
with  sucrose,  the  other  one  with  starch.  Groups  3  and  4  were  fed  the  basic 
diet  diluted  with  an  equal  volume  of  water.  The  diet  of  Group  3  is 
supplemented  with  sucrose  and  that  of  group  4  with  starch.  The  supplements 
are   made  available  to  the  rats  in  a  programmed  feeding  machine  17  times  each 
24  hrs.  at  Intervals  of  30  minutes  starting  at  10:00  p.m.  every   day. 
Deionized  water  was  available  ad  1  ibitum.  The  animals  were  infected  with  S^. 
mutans  6715-15  during  three  consecutive  days  after  their  arrival.  The  CFU  of 
S^.  mutans  was  evaluated  in  oral  swabbings  taken  on  the  second  day  after 
inoculation.  After  five  weeks  of  intubation,  whole  pilocarpine  Isoproterenol 
stimulated  saliva  was  collected  under  chloral  hydrate  anesthesia.  Serum  was 
collected  from  all  animals  and  following  sacrifice  carles  were  scored.  The 
presence  of  ^.  mutans  6715-15  will  be  checked  on  one  half  jaw  after  the 
termination  of  the  experiment.  The  saliva  will  be  analyzed  for  slyA,  LPO 
activity,  agglutinins,  transferrin,  protein,  amylase  and  lysozyme. 

Major  Findings: 

A  solid  phase  radioimmunoassay  has  been  developed  to  measure  rat  IgA  and 
IgG  in  saliva  and  serum.  Results  are  Incomplete.  No  data  is  available  at 
this  time. 


Significance: 

Some  properties  of  saliva  such   as   immune  and  non-immune  antibacterial 
factors   are  studied   in  the  Program.     The  activity  of  such  factors   is  dependent 
upon  the  biosynthesis   in  and  secretion  from  the  salivary  glands.     Several 
medical    disorders   and  drugs   have  a  strong  general    effect   on  the  secretion 
rates  of  the  glands  but  little   is  known   about  changes   in  saliva-composition 
Induced  through  malnutrition.     The  present  study   is  performed  to   increase  our 
present  knowledge  on  the  effect   of  the  nutritional    quality  of  diet   on  salivary 
gland  function   in  general    and  on  carles  development. 
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Proposed  Course: 


The  effect  of  various  imbalanced  diets  on  immune  and  non- immune 
components  in  saliva  will  be  studied. 
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1.    Project  Description 

Objectives: 

Dextranases  synthesized  by  many  different  dental  plaque  bacteria  appear 
to  function  in  the  hydrolysis  of  alpha-1,  6  glucans  to  fermentable 
carbohydrate.  S^.  mutans  dextranase  has  also  been  implicated  in  the  formation 
of  glucosyltransferase-mediated  insoluble  glucans  which  appear  to  be  necessary 
for  optimal  colonization  of  ^.  mutans  on  teeth.  The  purpose  of  the  present 
investigation  is  to  acquire  a  more  thorough  understanding  of  how  bacterial 
dextranases  function  in  dental  plaque  and  to  determine  their  usefulness  as  an 
antiplaque  agent  and  in  a  vaccine  to  protect  against  colonization  of  oral 
pathogens. 

Methods: 

Dextranase  activity  is  measured  either  as  the  amount  of  reducing  sugar 
released  from  Dextran  T-2000  by  the  chemical   methods  described  by  Park-Johnson 
and  Somogyi-Nelson,  or  as  the  amount  of  ethanol   soluble  glucans  formed  fran 
I'^C-labeled  water  soluble,  but  ethanol    insoluble,  glucans  made  by  S^.  mutans. 

Dextranase  will   be  purified,  free  of  glucosyltransferase,  from  culture 
fluids  of  a  mutant  of  ^.   mutans  strain  6715  which  produces  large  amounts  of 
this  enzyme.     Standard  methods  available  for  purification  of  proteins  are 
used.     Glucosyltransferase  activity  was  assayed  by  measuring  the  incorporation 
of  the  glucosyl   moiety  of  (U-glucosyl-^^C)   sucrose  into  ethanol    insoluble 
glucan.     The  effect  of  dextranase  on  the  sucrose-mediated  adherence  of  S^. 
mutans  to  surfaces  is  determined  by  the  number  of  radiolabeled  bacteria 
adhering  to  glass  or  hydroxyl apatite  coated  glass  surfaces. 

Type  specific  monoclonal    antibody  against  dextranase  will   be  prepared 
using  standard  monoclonal    antibody  techniques  and  the  SP-2/0  myeloma  cell 
line;  antibody  activity  of  the  hybridomas  will   be  measured  by  the  micro-ELISA 
method. 

Major  Findings 

Dental  plaque  was  collected  from  17  monkeys  (Macaca  fasclcularis)  which 
had  been  maintained  on  a  high  or  low  sucrose  diet  and  had  different  levels  of 
caries.  Dextranase  activity  in  the  plaque  fluid  (40K  X  g  supernatant)  was 
measured  as  the  amount  of  reducing  sugar  released  fran  dextran  T-2000. 
Significant  amounts  of  dextranase  activity  were  measured  in  all  dental  plaque 
fluids.  Levels  of  enzyme  activity  did  not  appear  to  be  related  to  caries 
experience  in  the  animals.  The  pH  profiles  of  dextranase  activity  in  plaque 
fluid  showed  a  major  enzyme  peak  at  pH  6.8  and  two  minor  peaks  at  pH  values  of 
4.5  and  5.8.  Addition  of  S^.  mutans  dextranase  (pH  optimum  of  5.8)  to  the 
plaque  fluid  did  not  change  the  pH  profile  other  than  to  increase  the  enzyme 
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activity  observed  at  pH  5.8.  The  major  dextranase  activity  in  plaque  fluid 
appeared  to  be  elaborated  by  oral  bacteria  other  than  S^.  mutans  serotype  ^. 
Several  dextranase  producing  bacteria,  including  S^.  mutans,  serotype  c_   and  S^. 
sanguis  type  II,  have  been  isolated  from  monkey  plaque.  Characterization  of 
the  enzymatic,  biochemical  and  immunological  properties  of  the  dextranases 
from  these  bacteria  isolates  is  in  progress.  (Futakami,  K. ,  Ciardi,  J.E.,  and 
Bowen,  W.H. ,  Characterization  of  Dextranase  Activity  in  Dental  Plaque  Fluid 
from  Monkeys.  J.  Dent.  Res.  60A:  Abs.  526,  1981). 

Studies  to  purify  and  characterize  the  enzymatic,  biochemical,  and 
immunological  properties  of  a  dextranase  from  a  high  producing  mutant  of  S^. 
mutans  6715  are  continuing  (see  previous  report).  The  dextranase  has  been 
purified  more  than  700  fold;  ammonium  sulfate  fractionation  of  this 
preparation  has  resulted  in  a  dextranase  with  a  specific  acitvity  greater  than 
22  units/mg  protein  and  containing  only  very  small  amounts,  if  any,  of 
glucosyltransferase  and  invertase. 

Production  of  monoclonal  antibodies  to  S^.  mutans  dextranase  is  in 
progress.  A  hybridoma  cell  line  has  been  established  that  produces  antibody 
that  reacts  with  the  purified  dextranase  preparation  as  determined  by  the 
micro-ELISA  method.  The  specificity  of  this  antibody  preparation  for 
dextranase  and  its  use  in  the  preparation  of  pure  dextranase  are   under 
investigation. 

Significance: 

A  more  thorough  understanding  of  how  bacterial  dextranases  function  in 
dental  plaque  might  determine  whether  these  enzymes,  under  proper  conditions, 
could  be  used  as  antiplaque  agents  and  if  immunizations  with  purified 
dextranses  could  restrict  the  colonization  of  oral  pathogens  such  as  S^. 
mutans. 

Proposed  Course: 

Extracellular  dextranase  from  S^.   mutans  will   be  further  purified  and 
characterized  and  comparison  of  the  S^.  mutans  enzyme  with  dextranases  present 
in  dental   plaque  will   be  made.     The  effect  of  glucosyltransferase-free  S^. 
mutans  dextranase  on  glucan  formation  and  sucrose-mediated  adherence  of 
mutants  of  strain  6715  found  defective  in  the  synthesis  of  dextranase  will 
also  be  determined.     The  production  and  use  of  monoclonal    antibodies  to  obtain 
pure  dextranase  for  vaccine  studies  will   be  investigated.     Manuscript   in 
preparation. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Two  groups  of  rats  were  either  infected  with  viable  E.  coli  K13  or  immunized 
with  formalin  killed  E.  coli  K13  by  intragastric  immunization.  Half  the  rats 
in  each  group  were  subsequently  immunized  subcutaneously  with  K13 
polysaccharide-BSA  conjugate  and  the  antibody  response  in  serum  and  saliva 
determined. 

Intragastric  immunization  followed  by  parenteral  boosting  appears  to  be  a 
successful  means  for  reproducibly  stimulating  a  local  salivary  immune 
response. 
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1 .  Project  Description 

Objectives: 

1.  To  determine  whether  Infection  of  the  gastro- Intestinal   tract 
with  E.   col  1    results   in  the  Induction  of  local    and/or  serum  antibody. 

2.  To  study  the  kinetics  of  the  antibody  response  to   infection. 

3.  To  determine  whether  subcutaneous   immunization  with  K13/ant1gen- 
Bovine  serum  albumin  conjugates  can  Induce  SIgA  and/or  serum  antibodies. 

4.  To  determine  whether  subcutaneous   immunization  with  K13 
polysaccharide  antigen-bovine  serusn  albumin  conjugates  can  protect  against 
E^.   col  1    infection. 

5.  To  study  the  kinetics  of  the  antibody  response  to   immunization. 
Methods: 

Forty,   28  day  old  Osborne-Mendel    rats  were  divided   into  four  groups 
of  10.     Groups  1    and  2  were  infected  with  1x10^  viable  CFU  of  £.   col  1   K13   in 
0.1ml    of  O.OIM  PBS  pH  7.0  by  Intragastric   intubation  on  day  1    and  7  of  the 
experiment.     Groups  3  and  4  were  immunized  with  1x10°   CPU  of  formalin  killed 
E^.   col  1   K13  by  the  same  route  daily  throughout  the  experiment.     Groups  1    and 
were  also   immunized  subcutaneously  with  2.5  ug  of  K13  polysaccharide-BSA 
conjugate  on  day  28  of  the  experiment.     The  experiment  was  terminated   on  day 
42  when  saliva   and  blood  were  collected  and   rectal    swabs  taken  to  monitor 
colonization.     Antibody   in  serum  and  saliva  was  assayed  by  an  enzyme-linked 
immunoabsorbant  assay. 

Major  Findings: 

Immunization  with  E_.   col  i   K13  polysaccharide-BSA  conjugate 
successfully  Induced  an  Immune  response   in  saliva   and  serum.   The  rats  were 
successfully  colonized  with  1x10^  CFU  of  E^.   col  1   but  this  level    of  coloniza- 
tion did  not   appear  to   induce  antibody  at  least   in  serum. 

Significance: 

The  combination  of  primary  local  immunization  with  a  secondary 
parenteral  immunization  appears  to  reproducibly  stimulate  a  local  immune 
response  in  external  secretions. 

Proposed  Course: 

(1)  Repeat  experiment  with  different  IE.  col  i  strain. 

(2)  Study  effect  of  varying  concentration  of  antigen  and  viable 
bacteria. 
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SUMMARY    OF    WORK    (20O   words    or    less   -    underline    keywords) 

In  producing  rabbit  antisera  to  S^.  mutans  serotype  £  v^hole  cells, 
investigators  have  suggested  a  variety  of  procedures  and  immunization 
schedules.  Prior  experiments  suggest  that  the  I.V.  route  was  the  only  method 
that  produced  high  titers,  but  a  high  mortality  rate  v^as  associated  with  the 
booster  injections.  To  overcome  these  deficiencies,  several  experiments  were 
conducted  to  study  variations  of  a  multiple  site  immunization  schedule 
suggested  by  investigators  at  Hazelton  Laboratories.  In  additional,  it  has 
been  reported  that  rabbits  immunized  with  different  serotype  c   strains 
exhibit  different  levels  of  anaphylactic  response.  The  strains  least 
associated  with  fatal  anaphylactic  responses  were  studied  as  antigens  to 
produce  antisera  and  reduce  loss  during  booster  injections.  Vaccine 
concentrations  during  booster  series  were  also  varied  to  assess  the  dose 
effect  on  toxicity  and  the  production  of  high  titered  antisera. 
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1.     Project  Description 

Objective: 

The  objective  of  this  project  was  to  determine  improved 
procedures  for  producing  high  titered  rabbit  antisera  to  serotype  £  S^. 
mutans  whole  cells.  A  principal  goal  was  to  reduce  the  mortality  of 
rabbits  during  the  booster  injections. 

Methods: 

A  series  of  experiments  was  conducted  to  investigate  the  effect  of 
different  immunization  routes,  various  immunizing  strains  and  different 
vaccine  concentrations.  The  conditions  were  standardized  for  experiments 
in  order  to  assure  only  one  dependent  variable  with  each  series.  The  multiple 
site  studies  employed  aluminum  hydroxide,  complete  and  incomplete  adjuvants. 
These  bacterial  suspensions  were  homogenized  with  micro-emulsifying  needles 
and  a  Mulsijet  R. 

Major  Findings: 

Investigation  of  several  modifications  of  the  multiple  site  immunization 
schedule  proposed  by  Hazelton  Laboratories  has  indicated  that  although  this 
route  of  immunization  gives  rise  to  high  titers  for  other  serotypes  of  S^. 
mutans  (eg.  serotypes  a^  or  d^) ,  titers  sufficiently  high  to  prepare  a  direct  FA 
conjugate  were  not  obtained  for  serotype  £.  Work  at  CDC  and  our  laboratory 
suggests  that  adding  an  I.V.  booster  series  will  give  titer  increases,  but 
also  leads  to  increased  rabbit  mortality. 

Efforts  to  reduce  rabbit  mortality  during  the  booster  phase  included  the 
use  of  several  strains  of  serotype  c^  cells  which  were  reported  to  cause  less 
anaphlytic  response.  These  strains  did  not  reduce  rabbit  loss.  Additional 
homogenization  of  the  cell  suspension,  the  growth  of  the  cells  in  a  special 
non-clumping  medium,  and  the  preliminary  use  of  an  antihistamine  drug 
(Phenergan)  was  investigated  and  found  to  not  reduce  mortal ity. 

Results  from  a  subsequent  experiment  suggest  that  a  reduction  of  the 
I.V.  booster  dose  from  40  International  Turbidity  Units  (lU)  to  15  lU  reduced 
rabbit  loss  without  reduction  in  titer.  Titers  did  not  reach  maximum  values 
until  after  approximately  50  days  from  the  beginning  of  immunization.  A 
repeat  experiment  confinned  that  rabbits  receiving  5  or  15  I.U.  responded  as 
well  as  rabbits  receiving  40  I.U.  and  had  reduced  mortality  rates. 
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Rabbit  antibody  titers  were  monitored  during  these  experiments  using 
Indirect  fluorescent  antibody  titering  (IFA),  direct  whole  serum  conjugate 
titering  (DFA),  and  microagglutination  procedures.  In  anticipating  direct 
conjugate  titers,  the  whole  serum  titering  gave  the  best  predictability. 

Significance: 

Serotype  c   is  the  most  prevalent  serotype  of  _S.  mutans  in  humans  and 
should  be  carefully  studied  as  to  its  involvement  in  the  initiation  of  human 
caries.  Reagent  grade  antisera  for  this  serotype  are   required  to  complete 
meaningful  diagnostic  and  epidemiologic  studies.  Results  of  this  study 
indicate  that  an  I.V.  immunization  schedule  utilizing  reduced  antigen 
concentrations  can  produce  high  titered  serotype  £  antisera.  The  diagnostic 
reagent  produced  from  this  antisera  should  expidite  studies  involving 
identification  and  quantification  of  S^.  mutans  serotype  c. 

Proposed  Course: 

The  results  of  these  studies  were  given  as  a  poster  presentation  at  the 
1981  lADR  session  held  in  Chicago.  The  improved  procedure  recommended  from 
this  study  will  be  incorporated  into  future  contracts  for  large  scale 
production  of  _S.  mutans  antisera.  Results  will  be  submitted  for  publication 
as  a  short  communication  or  research  note. 


2-121 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NOTICE  Of 
INTRAKURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    DE  00310-01 


PERIOD  COVERED 

October  1,  1980  to  September  30,  1981 


TITLE  OF  PROJECT  (80  characters  or  less) 

Evaluation  of  fluoride  mouthrinsing  and  fluoride  tablets  v;hen  used 
separately  and  in  combination 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


Horowitz,  H.S. 
Meyers,  R.J. 
Heifetz,  S.B. 


Chief,  CP  Section 
Clinical  Investigator 
Clinical  Investigator 


NCP  CPR  NIDR 
NCP  CPR  NIDR 
NCP  CPR  NIDR 


COOPERATING  UNITS  (if  any) 

Springfield,  Ohio,  Public  and  Non-Public  Schools 


lab/branch 

Caries  Prevention  and  Research 


SECTION 


Community  Programs 


INSTITUTE  AND  LOCATION 

NIDR,  NIH,  Bethesda,  Maryland 


TOTAL  MANYEARS: 


PROFESSIONAL) 


OTHER: 


CHECK  APPROPRIATE  BOX(ES) 
l5§  (a)  HUMAN  SUBJECTS 

K]  (al)  MINORS   n  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


Q  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Approximately  1800  kindergarten  and  first  grade  children  v;ill  be  randomly 
assigned  to  one  of  the  following  groups: 

Group  I  -  Will  rinse  once  e'^ery   week  in  school  with  a  0.2%  sodium  fluoride 
solution. 

Group  II  -  Will  ingest  once  a  day  in  school  a  sodium  fluoride  tablet  con- 
taining 1  mg.  of  fluoride. 

Group  III  -  Will  carry  out  the  regimens  for  both  Group  I  and  Group  II. 
The  method  of  assignment  should  result  in  three  comparable  groups  each  containing 
600  children.  Participants  will  carry  out  their  assigned  treatments  in  class- 
rooms under  the  close  supervision  of  a  teacher.  Treatments  will  be  administered 
for  a  minimum  of  eight  and  nine  years  for  first  grade  and  kindergarten, 
respectively.  Baseline  dental  examinations  will  be  conducted  in  September  1981. 
The  prescribed  treatments  will  be  initiated  as  soon  as  the  examinations  are 
completed. 
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1 .  Project  Description 

Objective: 

To  evaluate  the  caries  inhibitory  effects  of  daily  administration  of 
a  fluoride  tablet  (1  mg.)  in  combination  with  weekly  rinsing  of  a  sodium 
fluoride  solution  (0.2%)  and  those  conferred  by  either  procedure  when  used 
alone. 

Methods: 

In  September  1981,  a  self-administered  dental  program  will  begin  in 
Springfield,  Ohio,  a  fluoride-deficient  community.  Children  attending  18 
public  and  non-public  schools  will  be  randomly  assigned  to  one  of  three 
treatment  groups.  The  children  in  Group  I  will  rinse  weekly  with  a  0.2%  NaF 
solution;  Group  II  will  chew  and  ingest  daily  a  1  mg,  F  tablet;  and  Group  III 
will  carry  out  both  procedures.  The  assigned  treatments  will  be  self-admin- 
istered in  the  classroom  under  the  supervision  of  the  teacher.  Before  the 
treatments  start,  baseline  examinations  will  be  conducted  by  three  PHS 
investigators.  Initially,  clinical  examinations  to  determine  treatment 
effects  will  be  conducted  once  every  two  years  for  a  period  of  six  years 
and  then  annually  for  a  period  of  two  years.  Three  to  four  years  following 
the  cessation  of  treatments,  a  post- treatment  examination  will  also  be 
conducted  to  determine  the  extent  of  continued  protection. 

Significance: 

In  1972,  a  dental  health  program  that  utilized  the  same  combination  of 
self-administered  fluoride  procedures  was  initiated  in  Nelson  County,  Virginia 
Results  after  eight  years  suggest  that  the  anticariogenic  effect  of  the 
combined  fluoride  regimen  may  be  greater  than  those  reported  for  any  of  the 
individual  components.  However,  it  is  not  possible  from  the  design  of  the 
study  in  Nelson  County  to  determine  if  an  additive  cariostatic  effect  from 
the  combined  fluoride  regimen  had  been  achieved.  The  present  study  is 
specifically  designed  to  answer  this  question.  If  findings  of  the  combined 
use  of  both  procedures  are  not  significantly  different  from  either  procedure 
used  alone,  savings  in  time,  cost  and  personnel  can  be  achieved  by  employing 
just  one  of  the  fluoride  agents. 

Proposed  Course: 

Starting  in  the  fall  of  1981,  treatment  procedures  will  be  administered 
for  a  minimum  of  eight  and  nine  school  years  for  first  grade  and  kindergarten 
children,  respectively.  The  first  follow-up  dental  examinations  will  be 
conducted  in  September  1983. 

2.  Publications 

Data  from  biennial  and  annual  follow-up  examinations  will  be  tabulated 
and  analyzed  and  interim  reports  prepared  during  the  course  of  this  long-term 
study. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  micromethod  was  developed  which  can  detect  subnanogram  quantities  of 
fluoride  in  microliter  samples  using  conventional  equipment  and  reagents. 
Results  using  this  method  were  reproducible  when  u;ed  to  determine  fluoride 
concentrations  in  the  range  of  0.02  to  100  ppm  F~  a  modification  of  the  method 
extended  the  sensitivity  to  0.004  ppb.  Fluoride  levels  in  submilligram 
quantities  of  dental  plaque  and  submi 1 1 i liter  volumes  of  blood  from 
individuals  participating  in  clinical  trials  were  effectively  determined  using 
this  method.   (ZOl  DE  00263  02  CPR) 
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1.    Project  Description 

Objective: 

The  objective  of  this  study  was  to  develop  a  niicrodiffusion  method  for 
measuring   low  levels  of  fluoride   in  small    biological    samples  that  might 
contain  interfering  ions   and  tightly  bound  fluoride. 

Methods: 

A  screw-capped  plastic  vial  was  used  as  the  microdiffusion  chanber.  A 
tube  containing  dry  NaOH  was  nested  in  the  vial.  HCIO^  (70%)  was  placed  on 
the  sample,  the  vial  capped  and  diffusion  promoted  by  18  hour  incubation 
(60°C).  Microliter  samples  of  buffered  diffusate  were  placed  on  a  cover  slip 
which  was  placed  on  the  sensor  of  a  combination  electrode  and  read.  Results 
using  this  method  were  compared  with  a  macromethod  (Singer  1955)  a  silane 
augmented  mehtod  (Taves  1968)  and  a  direct  method  (Orion  1970).  Some  fluoride 
samples  as  contained  potentially  interfering  ions  including  Al+3  and  Fe+2. 

Findings: 

In  the  absence  of  interfering  ions,  undissolved  sample  and  high  protein 
and  ionic  concentration  all  methods  exhibited  similar  results.  The 
microdiffusion,  unlike  the  direct  method,  could  measure  fluoride  in  the 
presence  of  high  levels  of  aluminum.  Furthermore  the  diffusion  method  was 
more  reliable  for  measuring  levels  of  fluoride  below  0.2  ppm  F  because  the 
diffusion  process  could  concentrate  the  F  up  to  40  fold.  The  silane  method 
and  micromethod  exhibited  similar  sensitivity  and  reliability  when  measuring 
fluoride  levels  in  samples  containing  high  levels  of  fluoride.  The 
micromethod  was  particularly  useful  for  measuring  the  fluoride  in  small 
samples  in  which  the  fluoride  is  tightly  bound,  e.g.,  dental  plaque. 

Significance: 

This  micromethod  is  particularly  useful  for  biologic  samples  in  which 
the  fluoride  concentration  is  low  (serum  and  saliva)  or  the  sample  size  is 
small  or  the  fluoride  in  relatively  unavailable  (human  and  rat  plaque). 
This  method  should  facilitate  pharmacokinetic  studies. 

Proposed  Course: 

Additional  studies  will  be  conducted  to  compare  the  fluoride  levels 
detected  using  the  micromethod  and  the  silane  method.  A  collaborative  study 
is  being  initiated  which  will  compare  the  F  detected  in  aliquots  of  a  standard 
serum  using  various  analytic  methods  in  several  laboratories. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Enzyme- 1  inked  immunoabsorbent  assays  using  microtiter  plates  v^ere  evaluated 
for  measuring  antibodies  in  serum  and  secretions  of  rats,  monkeys  and  humans. 
Antigens  were  adsorbed  to  the  well  surface  and  immunologic  reagents  were 
sequentially  reacted  with  the  preceding  substance  as  follows:  antigen,  anti- 
body from  the  test  serum  or  secretion;  rabbit  antiglobulin  to  the  test  species; 
goat  anti-rabbit  IgG  coupled  to  enzyme,  and  the  color-forming  substrate.  A 
number  of  variables  were  investigated  to  improve  the  assay  including  the  coupled 
enzyme,  enzyme  substrate,  nature  of  the  microtiter  plate,  and  nature  of  buffer 
and  wash  solutions. 
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1.   Project  Description 


Objectives: 


The  objective  of  the  project  was  to  develop  sensitive  enzyme  linked 
immunoabsorbant  assays  (ELISA)  for  determination  of  antibodies  in  serum 
and  secretions  of  the  rat,  sub-human  primate  and  man. 


Methods; 


Solutions  of  bacterial  antigens  were  prepared  in  the  range  l-lOOOpg/ml 
in  carbonate  buffer.  One  hundred  pi  of  these  solutions  were  placed  in  the 
flat-bottom  wells  of  96-well  microti ter  plates  and  the  plates  were  incubated 
to  allow  the  antigen  to  adsorb  to  the  walls  of  the  well.  Bovine  serum  albumin 
was  then  adsorbed- to  the  remaining  uncoated  surfaces  of  the  walls. 

Serum  and  secretion  samples,  rabbit  anti-rat  antiserum  (see  ZOl  DE  00236 
CPR),  and  the  goat  anti-rabbit  IgG  coupled  to  enzyme  were  diluted  in  PBS-Tween. 
One-tenth  ml  of  the  serum  or  secretion  solution  was  added  to  the  well  and  the 
well  was  incubated  for  1  hr  at  room  temperature.  Subsequently  the  sample  was 
removed  and  the  well  was  rinsed  with  PBS-Tween.  This  procedure  was  repeated 
with  the  rabbit  anti-rat  antiserum  and  the  goat  anti-rabbit  IgG  enzyme  conjugate. 

One-tenth  ml  of  enzyme  substrate  was  added  to  each  well.  After  30  min  at 
room  temperature  the  reaction  was  stopped  with  50  pi  of  3M  NaOH  and  the  absorbance 
was  measured  in  the  Titertek  Multiskan  device. 


Results 


The  enzyme  conjugates  and  substrates  provided  assay  sensitivities  in  the 
following  decreasing  order:  peroxidase  with  ortho-phenylenediamine,  peroxidase 
with  2,2'-Azino-di-(3-ethylbenzthiozoline  sulfonic  acid),  and  alkaline  phosphatase 
wi th  para-ni trophenyl phosphate. 

Whole  bacterial  cells  attached  well  to  the  walls  of  polystyrene  plates  whereas 
carbohydrate  antigens  attached  better  to  polyvinyl  plates. 

Rat  antiglobulin  reagents  raised  in  the  rabbit  had  natural  antibacterial  anti- 
bodies which  gave  rise  to  high  background  and  had  to  be  removed. 
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Significance: 

The  development  and  use  of  sensitive  assays   Is  necessary  for  the 
detection  of  antibodies   In  external    secretions  which   are  present   at   very  low 
levels.     Salivary  IgA  antibodies   are  readily  detected   by  the  ELISA. 

Proposed   Course: 

Continue  development   of  ELISA 
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Groups  of  12  v^eanling  Osborne-Mendel  rats  were  fed  diets  containing  0,  0.1,  1, 
5  or  56%  sucrose.  Each  rat  was  caged  singly  with  a  donor  rat  that  was 
infected  with  Streptococcus  mutans  6715-15.  The  recipient  and  donor  were 
swabbed  daily  and  the  bacteria  were  cultured  on  Mitis  Salivarius  agar. 

Recipient  rats  fed  56  and  5%  sucrose  rapidly  became  infected  with  high  levels 
of  S.  mutans.  Recipients  receiving  low  sucrose  diets  remained  free  of 
infection  for  much  longer  and  when  infected  harbored  lower  numbers  of 
organisms.  The  donor  rats  fed  no  sucrose  failed  to  retain  infection  with  S. 
mutans. 
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1.  Project  Description 

Objective: 

The  purposes  of  this  experiment  were  (a)  to  study  the  natural  transmission 
of  a  cariogenic  microorganism  (Streptococcus  mutans)  among  rats  consuming 
diets  containing  various  concentrations  of  sucrose  and  (b)  to  study  the  immune 
response  to  natural  infection. 

Methods: 

Five  groups  of  12  weanling  Osborne-Mendel  rats  were  fed  diets  containing 
0,  0.1,  1 ,  5  or  56%  sucrose.  The  difference  in  sucrose  concentrations  was 
made  up  with  starch.  Each  rat  was  caged  singly  with  a  weanling,  donor  rat 
that  had  been  infected  with  S.  mutans  5715-15.  Transmission  of  S.  mutans  from 
donor  to  recipient  was  monitored  by  daily  oral  swabbing.  At  the  termination 
of  the  experiment  saliva  and  blood  samples  were  collected  and  the  teeth  scored 
for  dental  caries. 

Major  Findings: 

Recipient  rats  fed  56%  sucrose  rapidly  became  infected  with  high  levels  of 
S.  mutans. 

Recipients  fed  progressively  lower  sucrose  concentrations  remained  free  of 
infection  for  much  longer  than  those  fed  56%  sucrose  and  when  infected 
harbored  lower  numbers  of  bacteria. 

Donor  rats  fed  no  sucrose  rapidly  lost  their  heavy  S.  mutans  infection. 

Significance: 

The  transfer  of  infection  from  donor  to  recipient  rats  is  a  model  more 
analogous  to  the  transfer  of  S.  mutans  between  humans,  particularly  from 
mother  to  infant.  The  induction  of  immunity  in  rats  as  a  result  of  natural 
infection  would  provide  valuable  information  concerning  the  development  of 
natural  immunity  to  S.  mutans  in  humans. 

Proposed  Course: 

1.  Study  the  effect  of  immunization  on  the  natural  transmission  of  ^ 
mutans  in  the  rat. 
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Dean's  Scoring  System  has  been  used  extensively  in  assessing  fluorosis  in  the 
U.S.  The  traditional  method  of  summarizing  the  level  of  fluorosis  in  a  subject 
has  been  the  Dean  Index.  Statistical  methods  of  comparing  the  level  of  fluoro- 
sis in  distinct  communities  using  Dean's  Index  are  being  investigated.  Other 
summary  measures  of  fluorosis  based  on  the  Dean  Scoring  System  are  also  being 
investigated  together  v^ith  the  analytical  methods  of  making  comparisons  among 
different  communities. 
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1.       Project  Description 

Objective 

The  purpose  of  this  study  is  to  investigate  potential  methods  of 
analyzing  fluorosis  data  when  assessed  by  Dean's  Scoring  system. 

Methods 

Dean's  scoring  system  uses  an  ordinally  scaled  index  to  assess  each 
permanent  tooth  present  in  the  subject's  dentition  for  the  degree  of  fluorosis, 
Dean's  index  represents  a  method  of  summarizing  these  tooth  evaluations  for 
each  subject.  Various  summary  methods  using  this  scoring  system  are  being 
investigated  and  correlations  with  Dean's  Index  will  be  performed. 

Analytical  methods  are  being  investigated  for  comparing  distinct 
communities  for  fluorosis  levels  using  Dean's  index  as  well  as  other  summary 
measures  of  fluorosis  in  individual  subjects. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Thirteen  litters  of  Osborne-Mendel  19-21  day  old  rats  were  distributed  so  that 
half  of  each  litter  would  be  in  one  group  (Donors)  and  the  other  half  in 
another  group  (Recipients).  The  recipient  group  was  distributed  one/cage  for 
five  groups  of  12  rats  each.  Each  of  the  5  recipient  groups,  was  placed  on 
diets  containing  0,  0.1,  1.0,  5.0  or  56  percent  sucrose.  All  donors  were 
placed  on  a  diet  containing  56  percent  sucrose  and  inoculated  intraoral ly  with 
0.2  ml  suspension  of  Streptococcus  mutans  6715-15;  one  ml  of  the  suspension 
was  placed  in  the  drinking  water  of  the  donors.  On  day  one  donors  were  placed 
with  recipients.  The  mouths  of  all  rats  were  swabbed  daily,  the  swabs  placed 
in  PBS,  agitated  and  an  aliquot  was  plated  onto  initis  salivarius  agar.  After 
56  days  blood  and  saliva  were  collected  from  the  rats  at  the  time  of 
sacrifice.  Data  are  presently  being  assimilated  for  1)  dental  caries 
development,  2)  natural  transmission  of  ^.  mutans  from  donor  rats  to 
recipients,  on  5  different  dietary  concentrations  of  sucrose,  3)  ability  of 
sucrose  to  support  initial  S^.  mutans  inoculation,  and  4)  ability  of  natural 
infection  to  induce  a  secretory  response. 
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1.    Project  Description: 

Objectives: 

To  examine  1)  natural  transmission  of  S^.  mutans  from  donor  to  recipient 
rats  and  the  effect  of  different  dietary  sucrose  concentrations  on  the 
transmission  and  establishment  of  S.  mutans  in  the  rat  mouth,  2)  resultant 
caries  development  resulting  from  Xl) >  3)  the  ability  of  natural  infection  {S. 
mutans)  to  induce  a  secretory  response. 

Methods: 

"Donor"   Osborne-Mendel    rats   (19-21  days  of  age)   were   inoculated  with  0.2 
ml   suspension  of  approximately  1.26  10^  Streptococcus  mutans  6715-15  cells. 
An  additional    1   ml   of  the  suspension  was  placed   in  their  drinking  water. 
After  three  days  a  "donor"   (infected)   rat  was  placed  in  a  cage  with  a 
"recipient"    (uninfected)   rat.     The  study  consisted  of  five  groups  of 
donor/recipient   rats  -12  donors   and  12  recipients  per  group.     Each  group  was 
fed  diet  NIH  2000  modified  to  contain  0,0.1,1.0,5.0  or  56  percent  sucrose. 

All   rats  were  swabbed   intraorally  daily,  the  cotton  swabs  placed  into  3 
ml    of  phosphate  buffered  saline  (pH  7.0),   agitated   and  an  aliquot   renoved  and 
plated  onto  mitis-sal ivarius  agar  using  a  Spiral    Plater  (   Spiral    Systems, 
Bethesda,   MD).     All    plates  were  incubated  and  resultant  numbers   of  colony 
forming  units  determined.      Rats  were  sacrificed  after  56  days;   saliva  and 
blood  samples  collected  at  that  time  will    be  used  to  determine  secretory 
response(s)   to  natural    infection.     The  heads  were  defleshed  and  caries 
development   in  the  teeth  will    be  determined. 

Major  Findings: 

A  vast  amount  of  data  results  from  this  study.  It  is  presently  being 
compiled,  assimilated  and  analyzed. 

Significance: 

To  our  knowledge  natural  transmission  of  S^.  mutans  among  rats  consuming 
different  dietary  sucrose  concentrations  has  never  been  reported.  Because  5 
different  concentrations  of  sucrose  are  employed,  it  may  help  clarify  the 
role  of  sucrose  concentrations  in  the  intraoral  establ  ishanent  and  support  of 
S^.  mutans,  and  furthermore  the  resultant  caries  development. 

Proposed  Course: 

1.  Continual  data  assimilation  and  analysis.  2.  Use  the  results  from 
this  study  to  further  refine  protocols  for  future  experiments  to  investigate 
sucrose,  natural  transmission,  caries  development  and  secretory  response. 
Caries  development  in  the  teeth  will  be  detennined. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  recently  proposed  reference  method  for  susceptibility  testing  of  anaerobes 
has  been  applied  to  antimicrobial  susceptibility  testing  of  Actinomyces  and 
related  plaque  bacteria.  The  minimal  inhibitory  concentrations  (MIC)  have 
been  determined  for  24  antimicrobial  agents  tested  against  32  bacterial 
strains. 
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1.     Project  Description: 

Objective: 

The  goal  of  this  study  is  to  test  the  suitability  of  the  anaerobic 
reference  method  for  testing  Actinomyces  and  other  slow  growing  facultatively 
anaerobic  plaque  bacteria  and  to  determine  the  antibiotic  susceptibility 
profiles  of  these  bacteria. 

Methods: 

Antimicrobial  Agents: 

Reference  powders  were  obtained  from  the  U.S.    Pharmacopeia.      Dilutions 
of  stock   solutions  containing  2,560  ug/ml   were   incorporated   into 
Wilkens-Chalgren  Agar   (Difco)    so  that  final    concentrations   ranged  from  0.031 
ug/ml   to  128  ug/ml . 

Bacterial  Strains: 

Test  strains  included  representatives  of  Actinomyces  viscosus,  A. 
naeslundii ,  A.  Israel  11 .  A.  odontolyticus,  Arachnia  propionica, 
PropionibacterJum  avidum,  P.  acnes,  Bacterionema  matruchotii  and 
Bifidobacterium  adol escentis.  The  following  control  strains  were  examined 
along  with  test  strains:  Clostridium  perfringens  ATCC  13124,  Bacteroides 
fragilis  ATCC  25285  and  Bacteroides  thetaiotaomicron  ATCC  29741. 

Procedures : 


The  three  control  strains  were  grown  in  supplemented  thioglycol late 
broth  and  test  strains  In  Actinomyces  broth.  The  thioglycol late  broth 
recommended  in  the  reference  procedure  was  not  suitable  for  growth  of 
Actinomyces. 

Broth  cultures  were  adjusted  to  an  optical  density  equivalent  to 
lO^CFU/ml  and  applied  to  the  antibiotic  containing  plates  with  a  Steers 
replicator.  Plates  were  incubated  anaerobical  ly  in  Gas-Pak  jars  at  35°C  for 
48  hrs  and  scored  for  inhibition  of  growth. 

Major  Findings: 

Preliminary  results   Indicate  that  the  proposed   reference  method  is 
suitable  for  testing  Actinomyces  and   related  bacteria  with  the  exception  of 
certain  strains  of  Actinomyces   Israel  1 1    and  Arachnia  propionica  which  fail   to 
grow  on  Wilkens-Chalgren  agar.     The  MIC's  obtained  for  the  antibiotics  tested 
fall   within  the  range  of  values  observed  using  other  methods. 

Significance: 

In  vitro  susceptibility  studies  of  Actinomyces  have  been  difficult 
because  of  the  slow  growth  rate  of  these  organisms.  However,  because  the 
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majority  of  Actinomyces   strains   tested  grow  well   on  Wil kens-Chal gren  agar,  the 
proposed   reference  method  could  prove  a  useful   tool    for   in  vitro  testing  of 
antimicrobial    agents  against   a  relatively  large  number  of   strains.     The 
determination  of   antibiotic  susceptibility   profiles  for  this  group  of  bacteria 
could  lead  to   improvement  of  currently  available  selective  media. 

Proposed  Course: 

Additional  strains  and  antibiotics  will  be  examined.  Further  testing 
will  be  performed  to  confirm  reproducibility.  Results  of  this  study  will  be 
submitted  for  presentation  at  the  annual  AADR  meeting. 
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1.    Project  Description: 

Objectives: 

To  investigate  any  association  between  water  hardness,  containing 
fluoride  or  no  fluoride,  and  caries  prevalence  in  5-18  year  old  children. 

Methods: 

Geographic  sites  having  water  at  four  different  "hardness"  levels,  with 
and  without  fluoride  have  been  identified.  Caries  and  fluorosis  prevalence 
will  be  determined  in  the  populations. 

Major  Findings: 
None. 


Significance: 

In  addition  to  fluoride  there  may  be  other  elements   (e.g.   metallic   ions) 
present   in  some  water  supplies  which  may  provide  an  anti-cariogenic  effect  by 
complexing  with  other  elements,  may  enhance  the  anti-cariogenic   effects  of 
fluoride  or  whose   ionic  form  may   prove  to  have  anti-cariogenic   potential 
through  local    effect  on  microorganisms. 

Proposed  Course: 

Permission  will  be  sought  from  populations  who  consume  water  falling 

into  one  of  the  hardness/fluoride  categories.  Once  this  has  been  done, 

examiners  and  staff  will  perform  on-site  examinations  of  the  selected 
populations. 
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1.  Project  Description 

Objectives: 

To  determine  (a)   whether   immune  protection  against  E.    coli   K1-RS203 
bacteraemia   in  neonatal    rats   is  mediated  by  transplacental    IgG  or  colostral 
SIgA  antibody  and   (b)   whether  Kl-BSA  or  Type  1    pillus   is  the  better  protective 
antigen. 

Methods: 

Fourteen  female  and  seven  male  Osborne  Mendel  barrier  derived  rats  had 
their  indigenous  flora  suppressed  by  gastric  intubation  for  three  successive 
days  with  1.0  ml  of  1.0  g/liter  each  of  carbenicil 1  in,  cephalothin  and 
ampicillin.  At  the  same  time  the  rats  had  their  oral  cavities  swabbed  with 
the  antibiotic  solution.  Following  antibiotic  treatment,  fecal  and  oral  swab 
samples  were  cultured  on  blood  agar  and  the  rats  transferred  to  hooded  sterile 
cages  and  fed  sterile  diet  and  deionized  water  ad  libitum. 

The  female  r.ats  were  divided  into  three  groups: 

Group  A  (4  females)  were  immunized  subcutaneously  (sc)  with  5  pg  of  Kl-BSA 
on  three  separate  occasions  at  two  week  intervals. 

Group  B  (4  females)  were  immunized  subcutaneously  (sc)  with  5  iig  of  type  1 
pillus  on  three  separate  occasions  at  two  week  intervals. 

Group  C  (6  females)  were  immunized  subcutaneously  (sc)  with  5  yg  of 
HIB-BSA  (Hemophilus  influenza  type  B). 

No  adjuvant  was  used. 

1st  immunization  -  3  weeks  before  mating 

2nd  immunization  -  1  week  before  mating 

3rd  immunization  -  1  week  after  pregnancy  confirmed. 

All  female  rats  were  bled  from  the  tail  before  the  1st  immunization  to 
determine  whether  the  animals  had  backgroud  levels  of  serum  antibody  to  Kl . 
All  female  rats  were  bled  from  the  tail  one  week  after  the  2nd  immunization 
(just  before  mating). 

After  the  dams  delivered,  the  pups  were  ear  punched  and/or  toe  clipped 
and  assigned  to  dams  as  follows: 
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Dams-Group  A  (2)    Dams-Group  B  (2)   Dams-Group  C  (2) 

Pups  A  (6)  Pups  B  (6)       Pups  A  (4) 

Pups  C  (6)  Pups  C  (6)       Pups  B  (4) 

Pups  C  (4) 

After  five  to  six  days  the  rat  pups  were  fed  10^  -  10^  CFU  of 
E.   Coli  Kl  RS203. 

On  day  7-8  all  pups  were  bled  from  the  tail  onto  Kl  antiserum 
containing  agar  plates. 

On  day  8-9  all  pups  were  bled  from  the  heart  and  exanguinated. 


Major  Findings : 

The  data  remain  to  be  analyzed. 
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The  following  reports  describe  NCP  contracted  projects 

active  during  FY  1981  that  are  not  collaborative 

extensions  of  specific  direct  operations.  The  Biometry 

Section  computes  data  and  provides  statistical  services  for 

many  of  these  projects. 


CONTRACT 


NOl-DE-02424 


REPORT  PERIOD:  FY  81     TOTAL  PERIOD  OF  SUPPORT:  2/1/80  -  12/9/82 


TITLE  OF  PROJECT:  Role  of  Dentists  and  Pediatricians  in  the  Use  of  Caries 
Preventive  Methods, 


CONTRACTOR  INSTITUTION  AND  UNIT:  American  Dental  Association 
PRINCIPAL  INVESTIGATOR(S):  Helen  Gift 
ACTIVITY  SITE:  Chicago 


PROJECT  SCIENTIST:  Ralph  Frew 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  OAD 


RELEVANCE  TO  NCP  OBJECTIVES:  The  NCP  contracted  with  the  ADA  in  1973  to  conduct 
a  national  survey  of  the  knowledge,  acceptance  and  use  of  caries-preventive 
methods  among  dentists  and  of  the  potential  of  dentists  and  dental  professional 
groups  to  bring  about  the  adoption  of  caries  preventive  programs.   Information 
from  the  survey  contributed  to  the  decision  in  1974  to  implement  the  national 
demonstration  of  community-run  school -based  fluoride  mouthrinse  programs. 

In  view  of  potential  new  community-run  programs  it  is  important  to  obtain 
up-dated  information  on  the  attitudes  and  knowledge  of  practicing  dentists  and 
pediatricians  concerning  preventive  programs. 


ACTIVITY:  Through  a  national  survey  among  dentists  and  pediatricians,  determine 
the  extent  of  knowledge  about,  use  of,  and  advice  to  patients  on  caries  preven- 
tive procedures  and  determine  factors  that  affect  these  variables. 

1)  Develop  and  submit  for  government  clearance  a  pretest  questionnaire.  Com- 
pare results  obtained  with  this  questionnaire  with  those  obtained  a  month 
later  by  interview.  Development  of  the  test  questionnaire  will  be  based 
on  these  results. 

2)  Develop  a  sampling  technique  limited  to  the  population  of  pediatricians 
and  dentists  who  are  professionally  involved  in  the  treatment  and/or  pre- 
vention of  caries.  The  sample  will  be  sufficiently  large  for  results  to 
be  stratified  with  respect  to  specified  independent  variables. 

3)  Conduct  the  survey  using  "follow-up"  procedures  to  obtain  maximum  response 
rates. 

4)  Perform  specified  analysis  of  the  results. 


RESULTS: 

1)  The  pretest  questionnaire  was  developed,  cleared,  tested  in  a  small  popu 
lation  and  checked  by  interview.  After  OMB  clearance  the  final  question 
naire  will  be  issued  to  the  survey  population  in  January  1982. 
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CONTRACT 


N01-DE-  02425 


REPORT  PERIOD:  FY  81    I  TOTAL  PERIOD  OF  SUPPORT:  6/25/80  -  6/24/83 


TITLE  OF  PROJECT:  Studies  to  Identify,  Isolate,  Develop  and  Test  Naturally 
Occurring  Non-Cariogenic  Sweeteners  that  may  be  Used  as  Dietary  Sucrose 
Substi  tutes. 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Illinois 
PRINCIPAL  INVESTIGATOR(S):  Douglas  Kinahorn 
ACTIVITY  SITE:  Chicago 


PROJECT  SCIENTIST:  Sharon  Johnson  (previously  Andrew  Vargosko) 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Food  manufacturers  base  their  choice  of  available 
sweeteners  for  use  in  snacks,  candies,  desserts  and  soft  drinks  on:  (1)  whole- 
sale price  per  sweetness  unit,  price  stability  and  availability  of  the  sweetener 
(2)  market  competitiveness  of  the  food  product  that  incorporates  the  sweetener; 
and  (3)  compatibility  of  the  sweetener  with  food  processing  requirements,  essen- 
tial food  characteristics  and  storage  conditions.  Based  on  these  considerations 
the  marked  steady  switch  to  use  of  syrups  based  on  hydrolyzed  starch  and  fruc- 
tose-glucose mixtures,  the  huge  sales  of  diet  colas,  willingness  of  a  major 
pharmaceutical  company  to  invest  heavily  in  a  production  facility  for  a  new 
sweetener,  and  other  marketing  events  suggest  convincingly  that  food  manufac- 
turers will  readily  convert  to  a  non-cariogenic  sweetener  if  its  availability, 
cost,  and  other  characteristics  offer  them  a  market  advantage. 


ACTIVITY:  Isolate,  identify  and  physico-chemical ly  characterize  potentially 
non-cariogenic  and  commercially  utilizable  sweeteners: 

1)  including  phyl lodulcin,  periandrins  and  osladin  and  Stevia  species 
diterpene  glycosides  already  isolated 

2)  found  in  110  species  of  Stevia 
Evaluate  the  sweeteners  with  respect  to: 

1)  stability  and  solubility,  etc. 

2)  mutagenicity  (Ames)  and  acute  toxicity 

3)  sensory  properties  by  taste  panel 


RESULTS: 

1)  Specimens  for  local  reproduction  or  bulk  samples  have  been  obtained  of 
Stevia  plants  and  Hydrangea  macropyl la ,  Momordica  groveneri  and  Polypodiun 
virginanum. 

2)  Methods  for  extraction  of  the  sweet  compounds  from  leaves  of  the  above 
plants  have  been  established. 

3)  Mutation  assays  with  Salmonella  typhimurium  reveal  that  stevioside,  re- 
baudioside  A  and  Periandrin  I  are  not  mutagenic. 
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CONTRACT 


NGl-DE-02426 


REPORT  PERIOD:  FY  81     :  TOTAL  PERIOD  OF  SUPPORT:  8/1/80  -  7/31/83 


TITLE  OF  PROJECT:  Immunization  of  Rodents  with  Anti-Caries  Vaccines  containing 
lon-Freund  type  Adjuvants. 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Alabama  in  Birmingham 
PRINCIPAL  INVESTIGATOR(S):  Suzanne  Michalek 
ACTIVITY  SITE:  Birmingham 


PROJECT  SCIENTIST:  David  Klein 

ORGANIZATIONAL  POSITION:  NIDR,  NCP ,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES :  Studies  with  rodents  and  monkeys  have  demonstrated 
increased  titers  of  S-IqA  and  reduced  dental  caries  after  immunization  with  S^. 
mutans  close  to  the  major  salivary  glands.  The  presence  of  Freund's  complete 
adjuvant  (FCA)  in  the  immunization  vehicle  was  associated  with  a  prolonged  eleva- 
tion in  salivary  immunoglobulin  titer. 

Preliminary  results  suggest  that  S-IgA  responses  also  may  be  achieved  by 
administering  the  S.  mutans  vaccine  orally.  Again  there  is  evidence  that 
muramyl  dipeptide  T^DP)  adjuvants  potentiate  the  immune  response. 

At  this  time,  minimally  toxic  but  effective  adjuvants  need  to  be  identified 
which  are   suitable  for  incorporation  into  an  anti-caries  vaccine. 


ACTIVITY:  Compare  potential  adjuvants  in  formulating  vaccines  containing  S^. 
mutans  antigens  with  respect  to  their  ability  to  induce  antibody,  affect  plaque 


flora,  and  reduce  experimental  dental  caries, 

Phase  I.   Prepare  reagents  for  measuring  immunoglobulins  of  various  types 
and  establish  standard  methods  of  immunization  and  baseline  data  on  immuno- 
globulin responses  in  rats. 

Phase  II.  Using  adjuvants  of  the  Al/Ca  and  the  MDP  categories  measure 
vaccination  locally  with  formalinized  S^.  mutans  and  orally  with  live  S^.  mutans 
with  respect  to  serum  antibody,  effect  on  oral  microbiology,  localized 
irritation  and  caries  experience. 

Part  III.  Using  adjuvants  found  effective  in  Phase  II,  investigate 
vaccination  with  other  antigens. 

Part  IV.  Explore  oral  inoculation  with  respect  to  adjuvants  and  responses. 


RESULTS: 

I.  Rabbit  immunoglobulin  reagents  have  been  prepared  by  both  conventional  and 
monoclonal  techniques  against  purified  rat  IgM,  IgA,  IgG  and  SC.  The  ELISA  tech 
nique  was  established  to  measure  antibody  levels  in  rat  serum  and  saliva  follow- 
ing immunization.  An  immunization  baseline  was  established  with  S^.  mutans  whole 
cells  plus  complete  Freunds  adjuvant. 

II-IV.  The  immunoglobulin  and  tissue  responses  and  caries  protection  in  rats  re 
ceiving  S^.  mutans  antigens  combined  with  various  adjuvants  is  being  measured. 
Mi togenici ty ,  adjuvantici ty  and  polyclonal  activation  to  heterologous  erythrocy- 
tes in  spleen  cells  is  being  investigated  for  each  antigen. 
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CONTRACT 


NOl-DE-02427 


REPORT  PERIOD:FY  81     ;  TOTAL  PERIOD  OF  SUPPORT:  8/29/80  -  8/28/83 


TITLE  OF  PROJECT:  Studies  to  Synthesize,  Develop  and  Test  Noncariogenic  Sweet- 
eners that  may  be  Used  as  Dietary  Sucrose  Substitutes. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Purdue  University 
PRINCIPAL  INVESTIGATOR(S):  Roy  Whistler 
ACTIVITY  SITE:w.  Lafayette,  Ind. 


PROJECT  SCIENTIST:  Sharon  Johnson  (formerly  Andrew  Vargosko 
ORGANIZATIONAL  POSITION:  nIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES :Fooci  manufacturers  base  their  choice  of  available 
sweeteners  for  use  in  snacks,  candies,  desserts  and  soft  drinks  on:  (1)  whole- 
sale price  per  sweetness  unit,  price  stability  and  availability  of  the  sweetener: 
(2)  market  competitiveness  of  the  food  product  that  incorporates  the  sweetener; 
and  (3)  compatibility  of  the  sweetener  with  food  processing  requirements,  essen- 
tial food  characteristics  and  storage  conditions.  Based  on  these  considerations 
the  marked  steady  switch  to  use  of  syrups  based  on  hydrolyzed  starch  and  fruc- 
tose-glucose mixtures,  the  huge  sales  of  diet  colas,  willingness  of  a  major 
pharmaceutical  company  to  invest  heavily  in  a  production  facility  for  a  new 
sweetener,  and  other  marketing  events  suggest  convincingly  that  food  manufac- 
turers will  readily  convert  to  a  non-cariogenic  sweetener  if  its  availability 
cost,  and  other  characteristics  offer  them  a  market  advantage. 


ACTIVITY:  Synthesize  and  physico-chemically  characterize  31  specific  sulfur- 
containing  and  other  derivatives  of  simple  sugars  that  potentially  are  non- 
cariogenic and  commercially  utilizable  sweeteners.  Evaluate  the  sweeteners 
with  respect  to: 

1)  stability  and  solubility,  etc. 

2)  mutagenicity  (Ames)  and  acute  toxicity 

3)  sensory  properties  by  taste  panel 


RESULTS: 

1)  Several  specified  compounds  and  key  intermediates  have  been  synthesized 

1  ,5-thioanhydrogluci tol 
3-deoxyxyl itol 

bis  (maltosyl)  disulfide 
6-thio-6-D-fructopyransosulfone 
6,6'-  dideoxysucrose 

2)  Characterization  and  evaluation  of  these  compounds  is  underway 
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CONTRACT 


N01-DEO2428 


REPORT  PERIOD:  FY  81     '    TOTAL  PERIOD  OF  SUPPORT :9/22/80  -  9/21/83 


TITLE  OF  PROJECT:  Studies  to  Synthesize,  Develop  and  Test  Noncariogenic  Sweet- 
eners that  may  be  Used  as  Dietary  Sucrose  Substitutes. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Research  Triangle  Institute 

PRINCIPAL  INVESTIGATOR(S):  Clarence  Cook 

ACTIVITY  SITE:  Research  Triangle  Park,  N.  Carolina 


PROJECT  SCIENTIST:  Sharon  Johnson 
ORGANIZATIONAL  POSITION:  NIDR,  NOP,  OAD 


RELEVANCE  TO  NCR  OBJECTIVES:  Food  manufacturers  base  their  choice  of  available 
sweeteners  for  use  in  snacks,  candies,  desserts  and  soft  drinks  on:  (1)  whole- 
sale price  per  sweetness  unit,  price  stability  and  availability  of  the  sweetener; 
(2)  market  competitiveness  of  the  food  product  that  incorporates  the  sweetener; 
and  (3)  compatibility  of  the  sweetener  with  food  processing  requirements,  essen- 
tial food  characteristics  and  storage  conditions.  Based  on  these  considerations 
the  market  steady  switch  to  use  of  syrups  based  on  hydrolyzed  starch  and  fruc- 
tose-glucose mixtures,  the  huge  sales  of  diet  colas,  willingness  of  a  major 
pharmaceutical  company  to  invest  heavily  in  a  production  facility  for  a  new 
sweetener,  and  other  marketing  events  suggest  convincingly  that  food  manufac- 
turers will  readi ly 'convert  to  a  non-cariogenic  sweetener  if  its  availability, 
cost,  and  other  characteristics  offer  them  a  market  advantage. 


ACTIVITY:^   ^,   .    •,   ,.^    ^  .   ■    .... 

Synthesize,  identify  and  physico-chemically  characterize  potentially 

non-cariogenic  and  commercially  utilizable  sweeteners  of  the  followina  four 
classes: 

1)  peptide  sweeteners 

2)  sulfamates 

3)  acyclic  saccharins  and  isothiourea  derivatives 

4)  saturated  analogs  of  the  dihydrochalcone  series 
Evaluate  the  sweeteners  with  respect  to: 

1)  stability  and  solubility,  etc. 

2)  mutagenicity  (Ames)  and  acute  toxicity 

3)  sensory  properties  by  taste  panel 


RESULTS: 

1)  The  synthesis  and  toxicity  and  mutaganici ty-testing  of  the  acyclic  sac- 
charines has  been  nearly  completed. 

2)  The  synthesis  of  the  benzyl isothioureas  and  benzyl  sulfamates  has  been 
completed. 

3)  Synthesis  of  the  dipeptides  is  under  way. 
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CONTRACT 


)l-DE-02429 


REPORT  PERIOD:  FY  81 


TOTAL  PERIOD  OF  SUPPORT:  9/26/80  -  9/25/82 


TITLE  OF  PROJECT:  Improved  Methods  of  Delivering  Cariostatic  Agents  to  the 
Oral  Cavity. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Southern  Research  Institute 
PRINCIPAL  INVESTIGATOR(S):  William  Mayers 
ACTIVITY  SITE:  Birmingham,  Alabama 


PROJECT  SCIENTIST:  William  Bowen 
ORGANIZATIONAL  POSITION:  nIDR,  NCP,  CP&R  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  A  number  of  natural  and  man-made  substances  have 
been  shown  to  have  cariostatic  effects  when  included  in  the  food  fed  to  exper- 
imental animals,  thereby  achieving  highly  frequent  contact  with  either  the 
tooth  surface  or  plaque.  Generally,  these  substances  have  been  without  cario- 
static effect  when  tested  in  humans.  It  has  been  suggested  that  failures  to 
achieve  observable  effects  in  humans  have  in  the  main  been  due  to  the  difficulty 
of  maintaining  the  cariostatic  substance  in  the  mouth  for  sufficient  length  of 
time. 


ACTIVITY:  Develop  techniques  to  gain  improved  access  and  prolonged  retention 
of  cariostatic  agents  around  caries-prone  areas. 

1)  Encapsulate  NaF  in  oxidized  starch  as  a  free-flowing  powder 

2)  Determine  F  content  of  the  microcapsules 

3)  Study  F  release  rates  of  unmodified  and  polylysine-modif ied  microcapsules 

4)  Study  in  vitro  the  retention  of  microcapsules  to  hydroxyapati te  and  other 
surfaces.  The  microcapsules  will  be  tested  with  various  surface  charges 

5)  Develop  and  study  the  retention  of  microcapsules  coupled  to  anti-Si.  mutans, 
type  d/g,  antibody 

6)  Prepare  capsules  suitable  for  use  in  humans 


RESULTS: 

1)  Efforts  have  been  directed  toward  preparing  microcapsules  in  the  1-um  size 
range  capable  of  releasing  fluoride  to  the  oral  cavity  for  4-8  hours. 
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CONTRACT 


NOl-DE-12430 


REPORT  PERIOD:  FY  81     i  TOTAL  PERIOD  OF  SUPPORT:  7/1/81  -  6/30/86 


TITLE  OF  PROJECT:  Investigation  of  anticaries  vaccine  in  primates. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Hazleton  Laboratories 
PRINCIPAL  INVESTIGATOR(S):  Dan  Dalgard 
ACTIVITY  SITE:  Vienna,  Virginia 


PROJECT  SCIENTIST:  William  Bowen 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CP&R  Branch 


RELEVANCE  TO  NCP  OBJECTIVES :  The  possibility  of  developing  a  vaccine  against 
caries  is  increasingly  attractive.  Two  animal  models  are  being  used.  With 
rats,  information  on  potential  vaccines  and  immunization  routes  is  being  de- 
veloped rapidly.  With  old  world  primates  immunization  spanning  long  periods 
has  been  achieved  and  relevance  of  research  results  to  humans  is  increased  due 
to  the  similarity  in  the  higher  primates  of  dentition,  immunoglobulins  and 


canes, 


ACTIVITY:  Provide  personnel,  facilities  and  materials  necessary  to  NIDR  staff 
to  conduct  experiments  in  anticaries  immunization  with  monkeys. 

House  approximately  70  Macaca  fascicularis  under  best  conditions  of 

animal  husbandry 

Feed  the  animals  a  prescribed  sugar-rich  diet  on  a  specified  schedule 

Monitor  the  health  of  the  monkeys 

Collect  dental  plaque  and  other  biological  samples  as  requested 

Provide  facilities  and  assistance  to  NIDR  to  enable  examination  and 

vaccination  of  the  animals 


RESULTS: 


2-1.49 


CONTRACT 


NOl-DE-12431 


REPORT  PERIOD:  FY  81    1  TOTAL  PERIOD  OF  SUPPORT:  7/1/81  -  6/30/85 


TITLE  OF  PROJECT:  Clinical  trial  of  a  combined  MFP-NaF  dentifrice  formulated 
at  different  fluoride  concentrations. 


CONTRACTOR  INSTITUTION  AND  UNIT:  State  University  of  New  York 
PRINCIPAL  INVESTIGATORlS):  Louis  Ripa  and  Gary  Leske 
ACTIVITY  SITE:  Buffalo 


PROJECT  SCIENTIST:  Philip  Swango 

ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Because  fluoride-containing  dentifrices  are  widely 
used,  any  improvement  in  their  efficiency  would  be  of  considerable  health  value. 
Efficiency  possibly  could  be  imoroved  by  changing  the  concentration  of  fluoride 
or  by  changing  the  fluoride  compound  used  in  the  dentifrice.  There  is  suggestiv 
evidence  from  a  few  clinical  trials  that  within  the  range  of  fluoride  concentra- 
tions tested,  250-2,400  ppm,  caries  protection  increases  with  the  fluoride  con- 
tent of  the  dentifrice.  Also  there  is  some  clinical  evidence  that  a  combination 
of  sodium  monof luorophosphate  and  sodium  fluoride  is  more  effective  than  sodium 
fluoride  alone.  Both  of  these  possibilities  can  be  assessed  together. 


ACTIVITY:  A  three-year  longitudinal  clinical  trial  is  being  carried  out  to  com- 
pare the  anticariogenic  effectiveness  of  ad^  1 i b i tum  home  use  of:  (a)  an  NaF-MFP 
dentifrice  at  1000  ppm  F,  (6)  an  NaF-MFP  dentifrice  at  2500  ppm  F,  and  (c)  a 
MFP  dentifrice  at  1000  ppm  F.  Approximately  4050  children,  10-13  years  of  age 
from  two  Long  Island,  N.Y.,  school  districts  have  been  assembled  in  3  study 
groups.  The  dentifrice  in  coded  tubes  is  mailed  to  the  children  six  times  a 
year  for  their  personal  home  use.  The  DMF  surface  index  was  determined  by 
visual-tactile  examination  at  the  start  of  the  trial  and  is  remeasured  annually 
The  raw  caries  data  is  processed  and  tabulated  by  NIDR  for  the  contractor. 


RESULTS: 
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CONTRACT 


NOl-DE-12432 


REPORT  PERIOD:  FY  81    j  TOTAL  PERIOD  OF  SUPPORT:  6/30/81  -  6/29/83 


TITLE  OF  PROJECT:  Examination  of  the  relationship  between  caries  and  tooth 
Bnamel  fluoride. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Colgate-Palmolive  Company 
PRINCIPAL  INVESTIGATOR(S):  James  Mellberg 
ACTIVITY  SITE:  Piscataway,  N.J. 


PROJECT  SCIENTIST:  Ann  Miller 

ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Because  caries  incidence  is  inversely  related  to  F 
exposure  and  because  enamel  hydroxyapatite  will  combine  with  F  it  has  been  hy- 
pothesized that  the  F  content  of  an  enamel  sample  should  correlate  to  F  exposure 
and  be  a  strong  indicator  of  future  caries  experience.  Though  this  correlation 
has  been  looked  for  on  numerous  occasions  the  results  of  the  research  generally 
have  not  supported  the  hypothesis.  Recently,  however,  Dr.  R.  G.  Schamschula  has 
stated  that  the  correlation  can  be  demonstrated  if  one  examines  enamel  at  a  depth 
of  greater  than  3-4  microns  from  the  enamel  surface.  This  observation  should  be 
carefully  examined  because  ability  to  predict  degree  of  achieved  caries  protec- 
tion through  an  enamel  biopsy  could  greatly  simplify  clinical  trials  of  fluoride- 
based  agents. 


ACTIVITY:  Establish  an  acid  etch  biopsy  procedure  to  examine  whether  a  relation- 
ship exists  between  the  subsurface  fluoride  content  of  the  enamel  and  caries 
experience. 
Phase  I 

Develp  and  evaluate  an  acid  etch  biopsy  procedure  removing  a  minimal  amount  of 
enamel  at  a  depth  of  5  microns  for  meaningful  determination  of  fluoride  concen- 
tration 

Demonstrate  the  biopsy  procedure  to  NIDR  staff  with  documentation  of  its  sensi- 
tivity, reproducibility  and  precision 
Phase  II 

Develop  a  protocol  for  a  3-month  clinical  study  of  the  relationship  of  sub- 
surface F  to  caries 

Record  the  caries  score  in  the  study  population,  collect  enamel  samples  and 
topically  treat  the  teeth  with  fluoride 

Determine  the  fluoride  concentration  in  the  samples  and  forward  all  data  to 
NIDR 


RESULTS: 
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CONTRACT 


)l-DE-42434 


REPORT  PERIOD:  FY  81    !  TOTAL  PERIOD  OF  SUPPORT:  5/1/74  -  6/30/81 


TITLE  OF  PROJECT:  Experiments  in  Anti -Caries  Immunizations  in  Sub-Human 
Yi  mates. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Hazleton  Laboratories 
PRINCIPAL  INVESTIGATOR(S):  Dan  Dalgard 
ACTIVITY  SITE:  Vienna,  Virginia 


PROJECT  SCIENTIST:   William  Bowen 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CP&R  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Moderate  protection  against  animal  caries  has 
3een  achieved  by  stimulating  antibodies  against  streptococcal  glucosyl  trans- 
ferase. There  are  reasons  to  believe  that  other  bacterial  fractions  might  be 
even  more  potent  antigens  and  that  the  protective  effect  of  salivary  immuno- 
globulins may  be  less  bacterial-specific  than  first  believed.  Both  possibil- 
ities would  greatly  enhance  the  feasibility  of  this  approach  to  caries  preven- 
tion and  should  be  tested.  The  primate  is  the  model  of  choice  for  such  experi- 
-nents  since  its  oral  microflora,  dentition  and  immune  response  is  very  similar 
to  humans  and  caries  can  be  readily  induced  by  "human-typo"  high  sucrose  diet. 


ACTIVITY:  Personnel,  facilities  and  materials  were  provided  as  necessary  to  NIDF 
staff  to  conduct  experiments  in  anti-caries  immunization  with  monkeys.  This  in 
eluded  initial  provision  of  50  disease-free  Macaca  fascicularis ,  (the  colony  size 
later  was  increased),  appropriate  housing  for  the  animals  and  facilities  and 
technical  assistance  to  NIDR  to  enable  examination  and  vaccination  of  and  collec- 
tion of  biological  samples  from  the  monkeys.  At  intervals  during  the  project, 
the  incidence  of  caries  in  the  animals  and  specified  blood,  saliva,  and  plaque 
constituants  were  measured. 


RESULTS:  The  monkeys  have  developed  caries  as  planned  and  otherwise  remain  in 
good  health.  Groups  of  animals  have  been  vaccinated  with  potentially  important 
immunogens  at  several  anatomic  sites  to  study  host  secretory  immune  responses. 
Administration  of  antigens  intraductal ly  does  not  appear  to  confer  protection 
against  caries.  On  the  other  hand  administration  of  glucosyl  transferase 
intramucosally  with  Al(OH)o  gel  appears  to  provide  substantial  protection. 
Caries  incidence  appears  to  be  associated  with  levels  of  S^.  mutans  but  not 
lactobacilli .  A  consistent  pattern  was  not  observed  between  the  levels  of 
carbohydrate  in  dental  plaque  and  caries  scores.  A  microorganism  reacting  to  S^. 
mutans  antiserum  was  found  in  wild  S^.  mutans  free  monkeys  and  identified  as  S^. 


sanguis  type  1 1 . 
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:ONTRACT 


)l-DE-52456 


REPORT  PERIOD:  FY  81     TOTAL  PERIOD  OF  SUPPORT:  6/20/75  -  10/19/80 


TITLE  OF  PROJECT:  Possible  Role  of  Salivary  Immunoglobulin  A-Deficiency  in 
Humans  as  Related  to  Dental  Caries. 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Alabama,  Birmingham 
PRINCIPAL  INVESTIGATOR(S):  Jerry  McGhee 
ACTIVITY  SITE:  Birmingham,  Alabama 


PROJECT  SCIENTIST:  David  Klein  (previously  Andrew  Vargosko) 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Partial  immunization  against  caries  and  increased 
salivary  IgA  has  been  achieved  in  animal  models.  To  establish  evidence  that 
immunization  is  feasible  in  man  several  groups  have  looked  for  correlations 
between  caries  experience  in  man  and  salivary  immunoglobulins.  Thus  Lehner, 
e^  a_l_  found  higher  IgA  levels  in  whole  saliva  of  caries-free  subjects  than  in 
caries-active  patients.  Zengo,  et  aJ_also  noted  higher  IgA  levels  in  submandib- 
ular but  not  parotid  gland  secretions.  To  obtain  further  evidence  on  this 
possible  relationship  one  could  examine  the  caries  level  in  patients  who  lack 
IgA  in  their  serum  and  external  secretions.  These  patients  appear  particularly 
susceptible  to  diseases  involving  the  oral  membranes. 


ACTIVITY:  A  population  of  patients  with  salivary  IgA  deficiency  was  studied. 
Complete  medical  histories  were  obtained  on  each  patient  and  complete  oral/denta 
examinations  carried  out.  Periodically  saliva  and  plaque  samples  were  obtained 
and  analyzed  for  immunoglobulins  and  enzymes  that  act  in  conjunction  with  immu- 
noglobulins. The  numbers  of  various  bacterial  species  in  plaque  also  were  de- 
termined. 


RESULTS:  A  standard  methodology  for  saliva  collection  and  measurement  of  sali- 
vary immunoglobulin  and  antibody  levels  to  oral  bacteria  and  innate  host  defense 
factor  was  established.  Using  these  techniques  it  was  determined  that  there 
were  significant  correlations  between  levels  of  salivary  antibody  levels  of  sIgA 
class  (and  sIgM  in  IgA  deficiency)  to  S^.  mutans  and  dental  caries  incidence. 
Plaque  streptococcal  flora  in  subjects  with  humoral  immunodef iciences  was  com- 
pletely documented.  Over  20  publications  emanated  from  the  project. 
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CONTRACT 


REPORT  PERIOD:  TOTAL  PERIOD  OF  SUPPORT: 

FY  81 ^111 11^   -   6/30/82 


NOl-DE-52484 


TITLE  OF  PROJECT:  Clinical  Screening  of  Antiplaque  and  Antibacterial  Agents 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Pennsylvania,  Philadelphia 
PRINCIPAL  INVESTIGATOR{S):  Samuel  Yankell 
ACTIVITY  SITE:  Philadelphia 


PROJECT  SCIENTIST:  Roald  Shern 

ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CP&R  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  A  promising  approach  to  prevent  caries  is  to 
use  antimicrobial  or  antiplaque  agents  that  decrease  bacterial  colonization 
or  erosion  of  the  tooth  surface.  To  identify  such  agents  and  to  ensure  that 
they  are  evaluated  accurately  and  comparably,  the  NCP  is  providing  a  service 
to  screen  promising  compounds  in  vitro,  in  animals,  and  in  short-  and  medium- 
term  clinical  trials.  Contracts  and  NCP  direct  operations  are  used  jointly 
in  separate  phases  of  this  screening  service. 


ACTIVITY:  This  "Task  Order"  contract  provides,  at  NCR's  request,  short-term 
clinical  evaluation  of  IND  certified  agents.  The  trials  are  up  to  16  weeks  in 
length  and  involve  not  more  than  50  male  subjects.  Agents  are  closely  monitored 
for  untoward  effects  and  compared  in  their  effects  on  oral  microflora  and  severa 
indices  of  plaque  suppression. 


RESULTS:  Short-term  clinical  studies  have  been  carried  out  to  determine 
effects  on  plaque  of  conventional  and  new  topical  agents: 

a)  fluoride  gel  (SnFp  and/or  APF)--no  significant  effect 

b)  calcium  glycerophosphate  rinses--no  significant  effect 

c)  DAPA-1  rinses--significant  effects  on  plaque 

d)  SnFp  rinses--significant  effects  on  plaque 

New  criteria  have  been  established  for  describing  plaque  responses. 
No  "Task  Order"  clinical  studies  were  carried  out  in  1981. 
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CONTRACT 


)1-DE-62491 


REPORT  PERIOD:  FY  81      TOTAL  PERIOD  OF  SUPPORT:  6/28/76  -  3/31/82 


TITLE  OF  PROJECT:   Research  Study  on  the  Use  of  Mutants  of  Cariogenic 
Streptococci  to  Prevent  Dental  Caries. 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Alabama  in  Birmingham 
PRINCIPAL  INVESTIGATOR(S):  Theodore  Shiota 
ACTIVITY  SITE:  Birmingham,  Alabama 


PROJECT  SCIENTIST:  David  Klein  (previously  Andrew  Vargosko  ) 
ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Glucan  and  fructan  production  by  S.  mutans  is 
commonly  considered  to  be  a  critical  factor  in  the  accumulation  of  plaque  and 
bacterial  fermentation  acids  that  cause  caries.  Conceivably  one  might  prevent 
caries  by  modifying  the  amount  or  nature  of  these  microbial  polymers.  One  way 
in  which  this  might  be  achieved  is  to  substitute  a  mutant  of  S^.  mutans,  with 
modified  ability  to  synthesize  extracellular  polysaccharides  for  the  indigenous 
strain  of  S^.  mutans.   It  is  already  known  that  some  mutants  of  S^.  mutans  do 
have  modified  capability  to  synthesize  glucan  and  fructan  in  vitro  and  diminishec 
caries  virulence  in  rat  models.   If  this  approach  is  to  be  feasible,  non-cario- 
genic  mutants  would  have  to  be  found  that  can  supplant  the  wild  type  and  neither 
revert  to  nor  be  supplanted  by  the  wild  type. 


ACTIVITY:  A  variety  of  techniques  are  being  used  to  prepare  and  isolate  mutants 
of  S.  mutans  with  altered  agglutination  and  plaque  and  colony  forming  ability. 
Cariogenici ty  of  the  mutants,  ability  to  withstand  being  supplanted  by  the  wild 
type,  and  stability  to  reversion  are  being  determined  in  rat  models. 


RESULTS:  A  large  number  of  genetic  mutants  of  S^.  mutans  has  been  obtained  that 
are  deficient  in  one  or  more  in  vitro  characteristics  associated  with  cario- 
genicity.  Several  have  caused  less  caries  in  gnotobiotic  rats  and  have  been 
transmitted  from  dams  to  pups.  Mutants  which  are  defective  in  glucosyltransfer- 
ase  (GTF)  activity  can  be  restored  to  full  virulence  in  vivo  by  addition  of  cell 
free  S_.  mutans  components.  A  mutant  defective  in  serotype  antigen,  has  been 
found  to  exhibit  characteristics  which  are  considerably  more  virulent  than  the 
parent  type,  probably  the  result  of  altering  normal  cell  wall  polysaccharides. 
Methods  have  been  developed  for  rapid  screening  of  the  ability  of  defective 
mutants  to  complement  each  other's  deficiency.  Reversion  of  mutants  to  the 
parent  type  has  been  demonstrated  in  vivo  but  not  in  vitro. 
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CONTRACT 


NOl-DE-72404 


REPORT  PERIOD:  FY  81     TOTAL  PERIOD  OF  SUPPORT:  8/15/77  -  3/31/81 


TITLE  OF  PROJECT:  Clinical  Investigation  of  the  Effect  of  Concentration  and 
Frequency  of  the  Use  of  a  Sodium  Fluoride  Mouthrinse  on  Dental  Caries  Formation 


CONTRACTOR  INSTITUTION  AND  UNIT:  University  of  Florida  at  Gainesville 
PRINCIPAL  INVESTIGATOR(S):   Stanley  Lotzkar  and  A.  J.  Conti 
ACTIVITY  SITE:   Polk  County,  Florida 


PROJECT  SCIENTIST:   Philip  Swango 

ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO 
programs  for 
in  the  U.  S. 
mend  the  most 
of  F  solution 
ried  out  in  s 
on  them.  To 
necessary  to 
frequency  and 


NCP  OBJECTIVES:  The  use  of  fluoride  mouthrinsing  in  school-based 
the  prevention  of  dental  caries  is  gaining  widespread  acceptance 
It  would  be  of  benefit  to  these  programs  if  the  NCP  could  recom- 
effective  combination  of  frequency  of  rinsing  and  concentration 
.  Unfortunately,  the  clinical  trials  of  these  procedures  were  car- 
uch  different  ways  that  clear-cut  recommendations  cannot  be  based 
obtain  data  on  which  program  recommendations  can  be  based  it  is 
carry  out  a  clinical  trial  in  which  the  major  combinations  of 
concentration  are  compared  side-by-side. 


ACTIVITY:   A  three-year  longitudinal  clinical  trial  with  approximately  2000 
children  was  carried  out  to  compare  the  levels  of  caries  prevention  that  are 
obtained  with  the  major  variations  of  rinse  frequency  and  concentration  used  in 
school-based  NaF  mouthrinse  programs.  There  were  five  groups  in  the  study:  a 
placebo  rinse  group,  a  daily  and  a  weekly  ,05%  NaF  rinse  group,  and  a  daily  and 
a  weekly  0.2%  NaF  rinse  group.  Caries  experience  was  measured  at  baseline  and 
redetermined  annually. 


RESULTS:   Analysis  of  2-year  incremental  data  indicated  the  following  dif- 
ference in  mean  incremental  DMFS  between  experimental  groups  and  the  control. 
The  difference  in  caries  for  groups  rinsing  daily  and  weekly  is  not  significant, 


daily 

weekly 

0.05% 

28.2% 

16.6% 

0.2% 

22.8% 

20.3% 

Analysis  of  data  after  30  months  failed  to  confirm  some  of  these  data. 
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CONTRACT 


NOl-DE-72407 


REPORT  PERIOD:  FY  81    :  TOTAL  PERIOD  OF  SUPPORT:  9/30/77  -  7/31/81 


TITLE  OF  PROJECT:   Evaluation  of  Effects  of  Tooth  Cleaning  Prior  to  Weekly 
Rinsing  with  NaF. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Eastman  Dental  Center,  Rochester,  New  York 
PRINCIPAL  INVESTIGATOR(S):  Dennis  Leverett 
ACTIVITY  SITE:  Rochester,  New  York 


PROJECT  SCIENTIST:  Philip  Swango 

ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Supervised  weekly  mouthrinsing  with  a  0.2% 
solution  of  NaF  (900  ppm)  is  increasingly  being  recommended  to  communities 
that  wish  to  implement  programs  for  dental  caries  prevention.  It  has  been 
suggested  that  the  removal  of  plaque  and  other  debris  from  the  surface  of  the 
teeth  prior  to  rinsing  could  enhance  the  effectiveness  of  the  procedure.  This 
should  be  investigated.  In  school  programs,  however,  it  is  desirable  that 
rinsing  procedures  occupy  a  minimal  amount  of  classroom  time.  Thus  any  advan- 
tages of  prior  cleaning  would  have  to  be  significant  before  it  could  be 
recommended  as  a  routine  adjunct  to  rinsing. 


ACTIVITY:  A  three-year  longitudinal  clinical  trial  was  carried  out  to  establish 
whether  cleaning  the  teeth  prior  to  customary  weekly  fluoride  rinsing  prevents 
significantly  more  caries  than  fluoride  rinsing  by  itself.  A  population  of  ap- 
proximately 900  school  children  12-13  years  of  age  was  involved  in  the  study. 
All  of  the  children  rinsed  weekly  with  0.2%  NaF  solution.  The  children  in  one 
group  did  not  clean  their  teeth  prior  to  the  weekly  fluoride  rinse.  Children  in 
the  two  other  groups  cleaned  their  teeth  by  brushing  or  by  brushing  and  flossing 
Caries  scores,  determined  at  baseline,  were  remeasured  periodically  and  reported 
on  NIDR  data  forms. 


RESULTS:  Subjects  required  approximately  5,  10  or  15  minutes  for  the  rinse, 
rinse  plus  brushing,  and  rinse  plus  brushing  and  flossing  procedures.  The  group; 
exhibited  similar  levels  of  plaque  when  examined  before  the  rinse  day. 
The  3-year  DMFS  increment  (all  subjects)  was  not  significantly  different  in  the 
three  groups.  When  data  was  computed  for  a  "high-compliance"  subsample  the  dif 
ference  in  DMFS  suggested  that  flossing  plus  brushing  was  more  beneficial  than 
brushing  alone  prior  to  rinsing  but  again  the  differences  were  not  significant. 
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CONTRACT 


NOl-DE-72408 


REPORT  PERIOD:  FY  81      TOTAL  PERIOD  OF  SUPPORT:  9/1/77  -  8/31/82 


TITLE  OF  PROJECT:  Search  for  Cross  Reacting  Antigens  to  Acidogenic  Bacteria 
of  the  Human  Oral  Flora. 


CONTRACTOR  INSTITUTION  AND  UNIT:   Research  Foundation,  SUNY 
PRINCIPAL  INVESTIGATOR(S):   Murray  Stinson 
ACTIVITY  SITE:   SUNY,  Buffalo,  NY 


PROJECT  SCIENTIST:  David  Klein  (previously  Norman  Ikari ) 
ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  A  major  NCP  strategy  is  to  develop  caries  immuni- 
zation for  public  health  use.  There  would  be  risks  however  in  using  immuno- 
gens  from  acidogenic  streptococci,  lactobacilli  and  Actinomycetes  because 
these  classes  of  microorganisms  have  known  pathogenicity.  The  possibility 
exists,  however,  to  substitute  immunogens  from  non-pathogenic  microorganisms 
if  there  is  sufficient  similarity  in  antigenic  properties.  Thus,  for  example, 
in  other  areas  of  medicine  overt  immunization  with  certain  serological  types 
of  E_.  coli  and  species  of  staphylococci  and  bacilli  have  been  found  to  give 
rise  to  antibodies  which  cross-react  with  the  disease  pathogens,  pneumococci  , 
meningococci  and  Hemophilus  influenzae  "b". 


ACTIVITY:  Antigens  from  non-pathogens  are  being  sought  that  are  similar  to 
antigens  from  oral  strains  of  acidogenic  streptococci,  lactobacilli  and  Actino- 
myces. Bacterial  colonies  are  made  into  air-dried  films,  exposed  to  rabbit 
antisera  and  stained  by  a  goat  anti-rabbit  IgA  conjugate.  Presumptive  identi- 
fication is  made  of  those  bacteria  yielding  significant  cross-reactivity  in 
indirect  immunofluorescence  screening.  Rabbit  antisera  is  raised  to  these 
cross-reactors.  The  ability  of  these  antisera  to  inhibit  adherence  of  acido- 
genic bacteria  is  measured.  Preliminary  characterization  of  the  cross-reactive 
sites  in  the  bacteria  is  performed  by  fractionation  and  extraction  of  the 
bacterial  cells  and  further  testing  of  these  fractions  for  cross-reactivity  and 
adherence-inhibitory  capability  of  their  antisera. 


RESULTS:  A  total  of  51  bacteria  isolated  from  various  sources  have  been  found 
to  cross-react  with  three  or  more  antisera  specific  for  acidogenic  bacteria. 
Rabbit  immunoglobulins  to  two  of  these  bacteria,  Staphylococcus  saprophyticus 
and  S.  sanguis  {356A2),  were  found  to  inhibit  the  adherence  of  S.  mutans  10449 
and  ^.  sanguis  10556  to  saliva  coated  glass  surfaces.  Antigens  from  these 
strains  were  found  to  be  cross  reactive.  These  antigens  will  be  used  to  isolate 
the  adherence  inhibiting  antibodies. 
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COMRACT 


NOl-DE-72409 


REPORT  PERIOD:  FY  81   i  TOTAL  PERIOD  OF  SUPPORT:   9/20/11   -   12/31/80 


TITLE  OF  PROJECT:  Effect  of  Strontium,  Lithium  and  Fluorine  on  the  in  vitro 
Formation  and  Metabolism  of  Dental  Plaque  and  on  Plaque  Formation  and  Develop- 
mentin  the  Rat. 


CONTRACTOR  INSTITUTION  AND  UNIT:   Eastman  Dental  Center 
PRINCIPAL  INVESTIGATOR(S):  Martin  Curzon 
ACTIVITY  SITE:  Rochester,  New  York 


PROJECT  SCIENTIST:  Albert  Kingman  (formerly  G.  Roussos) 
ORGANIZATIONAL  POSITION:   NIDR,  NCR,  CPR  Branch 


RELEVANCE  TO  NCR  OBJECTIVES:  Epidemiological  studies  in  the  1930's  revealed  a 
relationship  between  caries  incidence  and  environmental  fluoride  and  has  led 
to  current  wide-spread  use  of  fluoride  for  caries  prevention.  Continuing  field 
studies  suggest  that  caries  incidence  is  related  to  additional  trace  elements. 
Repeatedly  these  investigations  have  implicated  lithium  and  strontium  in  an 
inverse  relationship  to  caries  and  pointed  to  selenium  in  a  caries  promoting 
role.  At  present,  in  vitro  and  animal  models  are  needed  with  which  these  ef- 
fects can  be  confirmed  and  defined  with  respect  to  their  strength.  High  prior- 
ity certainly  should  be  given  to  exploring  models  based  on  plaque  formation  and 
activity  and  on  enamel  development  and  properties.   It  is  reasonable  that  trace 
elements  would  interact  in  these  models  so  this  possibility  also  should  be 
examined. 


ACTIVITY:   In  vitro  and  in  vivo  model  systems  were  evaluated  for  research  on 
possible  effects  of  Sr,  Li  and  F  on  caries.  The  in  vitro  models  that  were 
tested  are  major  salivary  and  microbial  phenomena  involved  in  caries  etiology. 
The  in  vivo  models  involved  rats  exposed  to  the  trace  elements  prenatally  or  at 
various  periods  in  tooth  development.  Various  levels  and  combinations  of  the 
trace  elements  were  screened  in  the  two  types  of  systems. 


RESULTS:   In  the  in  vivo  studies,  preventive  effects  of  Li  at  (20  pg/l)_were_ 
observed  in  early  experiments  in  rats  but  could  not  be  confirmed.  Studies  with 
Sr  confirmed  previous  findings  in  this  laboratory  that  caries  was  markedly 
depressed  when  rats  received  this  trace  element  at  approximately  50-150  opm. 
Neither  Li  nor  Sr  significantly  decreased  plaque  accumulation  in  rats.  In  mi-  J 
crobial  studies  F  strongly  depressed  S.  mutans  resistance  to  acid  and  productior 
of  polysaccharide.  Sr  appeared  to  counteract  the  antimetabolic  effect  of  F. 
In  studies  on  microbial  adhesion  it  was  observed  that  F  decreased  whereas  Sr 
increased  this  phenomenon. 
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CONTRACT 


NOl-DE-72411 


REPORT  PERIOD:  FY  81      TOTAL  PERIOD  OF  SUPPORT:  9/30/77  -  9/29/81 


TITLE  OF  PROJECT:   Acidulated  Phosphate-Fluoride  Used  Daily  as  a  Tablet  or 
Solution. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Applied  Management  Sciences 
PRINCIPAL  INVESTIGATOR(S):  Douglas  Skinner 
ACTIVITY  SITE:  Pittsylvania  County,  Va. 


PROJECT  SCIENTIST:  Philip  Swango 

ORGANIZATIONAL  POSITION:  NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Fluoride  supplements  given  in  school  can  impart 
important  caries-preventive  benefits  and  allow  large  numbers  of  children  to  be 
treated  with  minimal  demands  on  dental  manpower^  equipment  and  funds.  Several 
technics  of  use  and  fluoride  formulations  have  been  suggested  for  school  tablet 
programs.  Among  these  are  fluoride  tablets  that  are  chewed  and  then  swallowed 
and  fluoride  solutions  that  are  swished  around  the  mouth  and  swallowed.  Both 
are  available  as  neutral  NaF  or  as  acidulated  phosphate  fluoride. 


ACTIVITY:  A  three-year  longitudinal  clinical  trial  was  carried  out  to  determine 
the  effect  on  dental  caries  of  neutral  sodium  fluoride  (NaF)  and  acidulated 
phosphate  fluoride  (APF)  when  each  is  used  as  a  tablet  or  as  a  solution.  The 
study  population  of  approximately  1600  school  children,  12-14  years  of  age,  was 
divided  into  five  groups.  One  group  received  a  placebo  tablet.  The  other  group? 
received  1  mg  F  per  day  as  NaF  or  APF  either  in  a  tablet  that  is  chewed  and 
swallowed  or  solution  that  is  swished  and  swallowed.  Caries  experience  was 
recorded  on  NCP  data  forms  and  submitted  to  NCP  Biometry  Section  for  processing 


RESULTS:  Visual -tacti le  examinations  were  conducted  at  baseline  and  yearly 
during  the  3-year  trial.  When  the  data  is  adjusted  for  caries  reversals  and 
several  sources  of  bias  the  results  indicate  that  the  control  group  had  larger 
DMFS  increments  than  any  of  the  groups  receiving  fluoride  treatment  and  that 
tablets  performed  better  than  rinses  and  APF  better  than  NaF.  These  differences, 
however,,are  not  significantly  different. 
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CONTRACT 


NOl-DE-82416 


REPORT  PERIOD:  FY  81    •    TOTAL  PERIOD  OF  SUPPORT:  9/30/78  -  9/29/81 


TITLE  OF  PROJECT:  Effect  of  Mouthrinsing  with  Stannous  Fluoride  or  Sodium 
'luoride. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Univ.  of  Texas  Health  Science  Center,  Houston 
PRINCIPAL  INVESTIGATOR(S):  Lawrence  Friedman 
ACTIVITY  SITE:   Houston,  Texas 


PROJECT  SCIENTIST:  Philip  Swango 

ORGANIZATIONAL  POSITION:  NIDR,  NCP ,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:  Daily  mouthrinsing  with  dilute  solutions  of 
either  sodium  fluoride  or  stannous  fluoride  has  been  found  effective  against 
caries.  Stannous  fluoride  has  been  reported  to  have  an  unattractive  taste,  to 
stain  teeth  and  to  be  unstable  in  solution.  On  the  other  hand  stannous  fluoride 
has  been  reported  to  remove  plaque  from  teeth.   If  use  of  a  stannous  fluoride 
nouthrinse  can  produce  meaningful  reductions  in  plaque  and  gingivitis  scores  with 
ninimal  tooth  staining  and  is  equivalent  to  sodium  fluoride  in  cariostatic  prop- 
erties it  may  be  the  preferred  agent  in  regimens  that  involve  daily  use. 


ACTIVITY:  The  clinical  trial  involved  approximately  500  students,  11-13  years 
of  age,  living  in  Houston,  Texas,  a  low-fluoride  area.  The  students  rinsed 
daily  during  three  school  years  with  a  dilute  solution  of  either  stannous 
or  sodium  fluoride.  Caries,  dental  plaque,  gingivitis  and  extrinsic  staining 
evaluated  at  baseline  were  redetermined  at  appropriate  intervals.  Data  was 
recorded  on  NIH  forms  and  processed  by  the  NCP  Biometry  Section. 


RESULTS:  DMFS  increments  after  2  years  are  almost  identical  for  children 
rinsing  with  NaF  or  SnF„.  Similar  results  are  being  found  in  the  parallel 
study  (NOl-82417).  SnFp  continues  to  produce  detectable  staining  of  the  teeth 
when  compared  with  NaF,  while  the  two  agents  apparently  do  not  differ  in  their 
effect  on  plaque  formation  or  gingivitis. 
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CONTRACT 


NOl-DE-82417 


REPORT  PERIOD:   FY  81   -  TOTAL  PERIOD  OF  SUPPORT:   9/30/78  -  9/29/81 


TITLE  OF  PROJECT:   Effect  of  Mouthrinsing  with  Stannous  Fluoride  or  Sodium 
Fluoride. 


CONTRACTOR  INSTITUTION  AND  UNIT:   Eastman  Dental  Center 
PRINCIPAL  INVESTIGATOR{S):   Dennis  Leverett  and  William  McHugh 
ACTIVITY  SITE:   Seneca  and  Tompkins  Counties,  NY 


PROJECT  SCIENTIST:   Philip  Swango 

ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:   Daily  mouthrinsing  with  dilute  solutions  of 
either  sodium  fluoride  or  stannous  fluoride  has  been  found  effective  against 
caries.  Stannous  fluoride  has  been  reported  to  have  an  unattractive  taste,  to 
stain  teeth  and  to  be  unstable  in  solution.  On  the  other  hand  it  has  been 
reported  to  remove  plaque  from  teeth.   If  use  of  a  stannous  fluoride  mouth- 
rinse  can  produce  meaningful  reductions  in  plaque  and  gingivitis  scores  with 
minimal  tooth  staining  and  is  equivalent  to  sodium  fluoride  in  cariostatic 
properties  it  may  be  the  preferred  agent  in  regimens  that  involve  daily  use. 


ACTIVITY:  The  clinical  trial  involved  approximately  500  students,  11-14  years 
of  age,  living  in  Seneca  and  Tompkins  Counties,  NY,  a  low-fluoride  area.  The 
students  rinsed  daily  during  three  school  years  with  a  dilute  solution  of  either 
stannous  or  sodium  fluoride.  Caries,  dental  plaque,  gingivitis  and  extrinsic 
staining,  evaluated  at  baseline,  were  redetermined  at  appropriate  intervals. 
Data  was  recorded  on  NIH  forms  and  processed  by  the  NCP  Biometry  Section. 


RESULTS:   The  DMFS  incidence  after  16  months  of  treatment  was  found  similar  in 
the  two  groups.  Statistically  significant  reductions  in  plaque  and  borderline 
reductions  in  gingivitis  in  the  SnFp  group  (relative  to  the  NaF  group)  were  not 
present  at  16  months.  Tooth  staining  consistently  has  been  higher  in  the  SnF^ 
group.  Data  from  the  28  month  examination  is  being  analyzed. 
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CONTRACT 


NOl-DE-92419 


REPORT  PERIOD:   FY  81    TOTAL  PERIOD  OF  SUPPORT:    1/15/79  -  1/14/82 


TITLE  OF  PROJECT:   Effect  of  Prior  Toothcleaning  upon  the  Efficacy  of  Semi- 
Annual  Topical  Fluoride  Treatment. 


CONTRACTOR  INSTITUTION  AND  UNIT:   Research  Foundation  of  SUNY 
PRINCIPAL  INVESTIGATOR(S):   Louis  Ri pa  and  Gary  Leske 
ACTIVITY  SITE:   Stony  Brook,  New  York 


PROJECT  SCIENTIST:   Philip  Swango 

ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:    Several  clinical  studies  have  clearly  shown  that 
appreciable  caries  prevention  can  be  obtained  by  treating  the  teeth  semi- 
annually with  an  APF  gel  containing  approximately  1%  fluoride.   In  clinical 
practice  topical  treatment  of  the  teeth  usually  is  preceded  by  a  thorough  pro- 
phylactic cleaning  of  their  surfaces.   It  has  been  suggested,  however,  that 
tooth  cleaning  may  not  be  necessary  or  may  actually  be  detrimental--that  plaque 
would  hold  fluoride  in  proximity  to  the  enamel  and  serve  to  increase  effective 
treatment  time.  The  value  of  prior  prophylaxis  should  be  determined  so  that 
the  Program  can  properly  advise  on  this  technique. 


ACTIVITY:    A  3-year  longitudinal  clinical  trial  with  school  children  is  being 
carried  out  to  determine  whether  cleaning  the  teeth  prior  to  semi-annual 
professionally  applied  topical  fluoride  prevents  significantly  more  caries  than 
topical  treatment  without  prior  cleaning.  An  appropriate  study  population  of 
approximately  1500  school  children,  11-13  years  of  age,  was  divided  into  3 
groups.  Children  in  all  groups  receive  periodic  instruction  in  the  proper 
dental  hygiene  and  receive  a  semi-annual  professional  topical  application  of 
acidulated  phosphate  fluoride  gel.  Children  in  one  group  do  not  clean  their 
teeth  prior  to  the  topical  application.  Those  in  the  other  groups  either 
brush  and  floss  their  own  teeth  or  receive  a  thorough  dental  prophylaxis  prior 
to  the  topical  treatment.  Caries  experience  is  recorded  on  NIH  data  forms  and 
submitted  to  NCP  Biometry  Section. 


RESULTS:    The  clinical  trial  is  almost  completed.  Second  year  examinations 
have  been  completed  and  first-year  mean  DMFS  increments  have  been  computed. 
Treatment  effects  after  one  year  were  not  significant. 
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CONTRACT 


NOl-DE-92421 


REPORT  PERIOD:   FY  81   t  TOTAL  PERIOD  OF  SUPPORT:  4/15/79  -  1/31/81 


TITLE  OF  PROJECT:   National  Dental  Caries  Prevalence  Survey, 


CONTRACTOR  INSTITUTION  AND  UNIT:   Westat,  Inc.,  Rockville,  Md, 
PRINCIPAL  INVESTIGATOR(S):   Thomas  McKenna 
ACTIVITY  SITE:   Nationwide 

PROJECT  SCIENTIST:   Ann  Miller  and  Janet  Brunei le 
ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  and  CP&R  Branches 


RELEVANCE  TO  NCP  OBJECTIVES:  Information  on  caries  prevalence  in  children  of 
different  ages  and  in  different  areas  of  the  U.  S.  would  identify  the  popula- 
tions at  greatest  risk,  aid  in  deciding  priority  to  be  given  to  alternative 
caries  preventive  agents  and  delivery  programs,  and  provide  a  baseline  with 
which  to  measure  changes  in  prevalence  of  the  disease.  Furthermore,  if  indica- 
tions of  increased  or  unchanged  prevalence  are  found  despite  introduction  of 
techniques  that  are  known  to  increase  resistance  of  the  host  it  would  suggest 
that  more  attention  should  be  given  to  modifying  caries  promoting  factors  such 
as  frequent  consumption  of  sugary  snacks. 


ACTIVITY:   Caries  prevalence  was  surveyed  in  school  children,  grades  K-12,  in 
the  continental  United  States.  The  sample  was  sufficiently  large  and  the  data 
determined  with  sufficient  precision  and  reproducibility  to  allow  detection  of 
a  15%  change  in  caries  prevalence  over  time  by  single  age,  sex  and  region. 
Phase  I.  A  sampling  scheme  was  established  and  plans  for  moving 
the  examining  team  between  sites  and  for  maintaining 
data  quality  were  developed 
Phase  II.  The  examining  teams  were  calibrated  and  all  procedures 

tested  and  standardized 
Phase  III. Caries,  gingivitis,  dental  treatment  need  and  water  F 
content  were  recorded  for  the  40,000  children  in  the 
sample.  All  examinations  were  carried  out  in  the  1979- 
80  school  year. 
Data  was  processed  by  the  Biometry  Section. 


RESULTS: 

The  average  level  of  dental  caries  in  U.S.  school  children  is  4.8  DMF 
surraces 

Fifty-four  percent  of  all  caries  involves  occlusal  surfaces 

Thirty-seven  percent  of  the  children  have  no  DMF  permanent  teeth  and  only 
8  percent  have  9  or  more  DMFT 

Regional  differences  in  caries  are  evident.  The  highest  prevalence  for 
caries  in  the  permanent  dentition  is  in  the  Northeastern  and  Far  West  states 
and  the  lowest  prevalence  is  in  the  Southwest 

NIH  publication  No.  82-2245,  Dec.  1981 
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CONTRACT 


)l-DE-92422 


REPORT  PERIOD:   FY  81     TOTAL  PERIOD  OF  SUPPORT:  9/21/1^   -   9/26/82 


TITLE  OF  PROJECT:   Dental  Plaque  and  Saliva  from  Gastric-Intubated  Patients, 


CONTRACTOR  INSTITUTION  AND  UNIT:   Columbia  University 
PRINCIPAL  INVESTIGATOR(S):   Solon  Ellison 
ACTIVITY  SITE:   New  York 


PROJECT  SCIENTIST:   David  Klein 

ORGANIZATIONAL  POSITION:   NIDR,  NCP,  CRG&C  Branch 


RELEVANCE  TO  NCP  OBJECTIVES:   Samples  of  dental  plaque  from  different  individ- 
uals are  found  to  have  a  wide  range  in  ability  to  metabolize  sucrose  or  other 
nutrients.  Thus  it  is  possible  that  measuring  plaque  fermentative  capacity 
might  be  a  way  in  which  to  evaluate  caries  susceptibility. 

Research  on  plaque  also  could  provide  important  information  on  the  range  in 
microbial  composition,  on  the  range  in  matrix  properties  and  on  factors  af- 
fecting its  formation  and  metabolic  properties. 


ACTIVITY:  Determine  the  effects  of  the  absence  of  extraneous  oral  food  supply 
on  dental  plaque  composition  and  saliva  constituents  in  patients  who  receive 
their  entire  diet  by  gastric  intubation. 

1)  Obtain  a  study  population  of  at  least  25  persons  who  receive  their  diet  by 
gastric  intubation  during  the  period  of  the  study  (at  least  2  months). 
Obtain  a  matched  control  population. 

2)  Obtain  baseline  data  on  oral  health  and  medical  history  and  maintain  a  log 
of  the  intubated  diet. 

3)  At  intervals  collect  plaque  separately  from  pits  or  fissures  and  smooth 
surfaces.  Determine  specified  microbial  and  biochemical  characteristics 
of  the  samples. 

4)  At  intervals  collect  saliva  samples  and  measure  specified  saliva  charac- 
teristics . 


RESULTS:   Two  consistent  differences  have  been  observed  in  plaque  of  intubated 
patients  compared  to  normal  controls.  One  is  a  large  increase  in  the  proportior 
of  gram  negative  rods  consisting  mainly  of  pseudomonads  and  enteric  bacteric 
(i.e.  E^.  coli ) .  The  second  is  a  decrease  in  the  number  of  gram-positive  cocci, 
especially  S^.  mutans. 

Almost  no  acid  is  produced  from  plaque  of  patients  intubated  with  glucose. 
Saliva  flow  of  tube-fed  individuals  is  decreased  and  the  saliva  concentration 
of  total  protein,  lysozyme,  lactoferrin  and  albumin  is  elevated.  There  is 
also  slight  increases  in  the  concentration  of  IgA  and  peroxidase. 
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Personal  Services  Contract 


263-79-C-0656 


REPORT  PERIOD:  FY  81    i  TOTAL  PERIOD  OF  SUPPORT:  9/27/79  -  12/31/80 


TITLE  OF  PROJECT:  Support  Services  on  Predictive  Analysis  of  Long-Term 
Implications  of  Current  Research  in  Caries  Prevention. 


CONTRACTOR  INSTITUTION  AND  UNIT:  Applied  Decision  Analysis 
PRINCIPAL  INVESTIGATOR(S):  Allen  Miller 
ACTIVITY  SITE:  Menlo  Park,  Calif. 


PROJECT  SCIENTIST:  William  Rogers 
ORGANIZATIONAL  POSITION:  NIDR,  NCR,  OAD 


RELEVANCE  TO  NCR  OBJECTIVES:  Current  decisions  on  the  allocation  of  R&D  resources 
to  competing  approaches  to  caries  prevention  should  include  estimates  on  various 
parameters  of  the  R&D  process  such  as  cost,  time  and  research  success  as  well  as 
estimates  on  measures  of  social  utility  such  as  cost,  utilization  and  effective- 
ness, etc.  Practical  methodologies  that  would  include  the  large  number  of  R&D 
input  variables  that  would  accommodate  the  imprecision  of  these  values  and  that 
would  compute  interactions  of  probabilities  do  not  exist  as  a  consistent  and  com 
prehensive  model  of  the  overall  R&D  process. 


ACTIVITY:  Expand  the  SRI  model  (NIH-75-C-410)  to  take  into  account  research  and 
development  factors  such  as  cost  and  time  required  to  develop  alternative 
techniques  and  the  probability  of  success  in  achieving  acceptable  characteris- 
tics in  the  techniques. 

1)  Develop  a  model  that  closely  simulates  the  repeated  sequence  of  informa- 
tion gathering  and  decision  making  characteristic  of  the  R&D  process. 

2)  Develop  an  interactive  computer  program  that  solves  the  computations 
entailed  in  the  model. 

3)  Deliver  the  program  and  detailed  instructions  on  its  use  to  NCP. 


RESULTS:  A  model  was  developed  that  incorporates  the  probabilities  of  decisions 
to  accept  or  reject  a  prospective  technique  that  is  made  at  each  stage  of  re- 
search, development  and  deployment.  Values:  (1)  for  the  chief  variables  affect- 
ing these  decisions,  (2)  for  characteristics  of  channels  through  which  the  tech- 
nique would  be  delivered,  (3)  and  for  populations  using  the  technique  were  ob- 
tained from  experts.  The  model  was  translated  into  a  computer  program  that 
allows  NCP  staff  easily  to  examine  the  probable  effects  on  eventual  caries  inci- 
dence when  input  values  listed  above  are   changed  with  respect  to  individual 
techniques. 
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Section  IV 
GRANTS  ACTIVITIES 


The  following  reports  describe  NCP  research  and  training 
grants,  fellowships,  and  career  development  awards 
that  were  active  in  FY  1 98 1 . 


Alphabetical  Listing  of  Awardees 


Adamson,  Michael         University  of  Louisville 
Synergism  and  Antagonism  Among  Oral  Defense  Factors 

Anbar,  Michael  S.U.  of  New  York  at  Buffalo 

Polymeric  Polyphosphonates  on  Dental  Caries  and  Plaque 

Apostolopoulos,  Apostolos  U.  of  Colorado  Health  Science  Center 
Enamel  Silylation  as  a  Caries  Prevention  Method 

Appelbaum,  Benjamin       University  of  Pennsylvania 
Molecular  Basis  of  Plaque  Formation 

Arnold,  Roland  University  of  Louisville 

Bactericidal  Activity  of  Lactoferrin  on  Oral  Flora 

Bawden,  James  University  of  North  Carolina 

F  Binding  by  Early  Enamel  Matrix  Proteins 

Bleiweis,  Arnold         University  of  Florida 
Cell -Wall  Antigens  of  Cariogenic  Streptococci 

Bozzola,  John  Medical  College  of  Pennsylvania 

A  Ribosomal  Vaccine  Against  Dental  Caries 

Brown,  Walter  American  Dental  Assn.  Health  Fdn. 

Mechanism  of  Dental  Caries 

Brown,  Walter  American  Dental  Assn.  Health  Fdn. 

Prevention  of  Dental  Caries 

Brudevold,  Finn  Forsyth  Dental  Center 

Measurements  of  Enamel  Permeability  as  Related  to  Caries 

Burt,  Brian  University  of  Michigan 

Plaque  Bacteria  as  Predictors  of  Human  Dental  Caries 

Byers,  Benjamin         University  of  Mississippi 
Trace  Metal  Uptake  in  Cariogenic  Streptococcus  Mutans 

Calhoun,  Noah  Howard  University 

Zinc  Deficiency  and  Dental  Caries 

Cerklewski,  Florian       Oregon  State  University 
Influence  of  Trace  Metals  on  Dental  Health 

Chiu,  Teh-Hsing  University  of  Pittsburgh 

Cell  Envelope  Synthesis  and  Control  of  Oral  Microbes 

Cipes,  Monica  U.  of  Connecticut  Health  Center 

Role  of  the  Parent  in  Children's  Compliance  Behavior 
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Clarkson,   Brian  University  of   Iowa 

Anti-Caries  Mechanism  of  Fluoride  Complexes    In  Vitro 

Cowman,  Richard  University  of  Miami 

Human  Saliva-Streptococcal  Metabolic  Interactions 

Curzon,  Martin  Eastman  Dental  Center 

Strontium  and  Dental  Caries 

Curzon,  Martin  Eastman  Dental  Center 

Physi co-Chemistry  of  Strontium  in  Caries  Lesions 

Daneo-Moore,  Lolita       Temple  University 
Composition  of  S^.  mutans  in  Different  Growth  Environment 

Doyle,  Ronald  University  of  Louisville 

Potential  Anti-Caries  Agents 

Drinkard,  Carol  University  of  North  Carolina 

Fluoride  Effect  on  Proteins  of  Early  Enamel  Matrix 

Ebersole,  Jeffrey        Forsyth  Dental  Center 
Relationship  of  Secretory  Immunity  to  Dental  Caries 

Eisenberg,  Arthur        Eastman  Dental  Center 
Effects  of  Fluoride  on  Physiology  of  Oral  Bacteria 

Ellison,  Solon  Columbia  University 

Salivary  Immune  Factors 

Evans,  Richard  S.U.  of  New  York  at  Buffalo 

Salivary  Antibodies  to  S^.  Mutans  -  Induction  and  Effects 

Fitzgerald,  Dorothea      University  of  Miami 
Cariogenesis  of  Plaque  Bacteria  in  Test  Models 

Fives-Taylor,  Paula       University  of  Vermont 
Pili  of  S^.  Sanguis  and  Their  Role  in  Adhesion 

Fleiss,  Joseph  Columbia  University 

Statistical  Methods  in  Dental  Research 

Fox,  Jeffrey  University  of  Michigan 

Hydroxyapati te  Remineralization  -  The  Role  of  Fluoride 

Freedman,  Michael        U.  of  Connecticut  Health  Center 
Virulence  and  Competition  Against  S^.  mutans 

Germaine,  Greg  University  of  Minnesota 

The  Biological  Role  of  Lysozyme  in  Human  Saliva 

Goodman,  Murray  U.  of  California  at  San  Diego 

Novel  Peptide  Derived  Sweeteners 
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Gron,  Paul  Forsyth  Dental  Center 

Interaction  of  Topical  Fluoride  with  Human  Enamel 

Haber,  Jerome  Tufts  University 

Immunological  Studies  -  Caries  and  Periodontal  Disease 

Habib,  Charles  Tufts  University 

Mechanism  of  Dental  Caries  Removal  by  GKlOl  and  GKIOIE 

Handelman,  Stanley        Eastman  Dental  Center 
Effect  of  Fissure  Sealant  on  Progress  of  Dental  Caries 

Hay,  Donald  Forsyth  Dental  Center 

Tooth-Saliva  Interface  Phenomena  and  Dental  Caries 

Hefferren,  John  American  Dental  Assn.  Health  Fdn. 

Evanston-Oak  Park  Fluoridation  Study  After  25  Years 

Herzberg,  Mark  University  of  Minnesota 

Platelet-Streptococcal   Interactions   in  Endocarditis 

Hicks,  John  University  of   Iowa 

Effect  of  Calcifying  Fluids  on  Acid-Etched  Caries 

Higuchi ,  William   .      U.  of  Michigan  at  Ann  Arbor 
Quantitation  of  Enamel  Demineralization  Mechanisms 

Hillman,  Jeffrey         Forsyth  Dental  Center 
Replacement  Therapy  of  Dental  Caries 

Jordan,  Truman  Cornell  College 

The  SnF^  -Ca(0H)2-H2P0^-H20  Reaction  System 

Jordan,  Truman  Cornell  College 

Reactions  of  Titanium  Fluoride  with  Hydroxyapatite 

Kashket,  Shelby  Forsyth  Dental  Center 

Fluoride  and  the  Metabolism  of  Plaque  Bacteria 

Katz,  Ralph  University  of  Minnesota 

Postdoctoral  Training  in  Caries  Research 

Kleinberg,  Israel        S.  U.  of  New  York  at  Stony  Brook 
Effect  of  Saliva  on  the  Metabolism  of  Dental  Plaque 

Knox,  Kenneth  Institute  of  Dental  Research,  Sydney,  A. 

Variations  in  the  Surface  Structure  of  Oral  Bacteria 

Kolakowski,  Donald       U.  of  Connecticut  Health  Center 
A  Study  of  Host  Factors  in  Caries  Susceptibility 

Krai,  Timothy  Temple  University 

Regulation  of  Autolysis  in  Streptococcus  mutans 
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Kuramitsu,  Howard        Northwestern  University 
Streptococcus  mutans  -  Dental  Caries  Mechanisms 

Kuramitsu,  Howard        Northwestern  University 
Cariogenic  Mechanisms  of  Gingival  Plaque  Bacteria 

LeGeros,  Racquel         New  York  University 
Enamel  Apatites  Relating  to  Caries  Susceptibility 

Levine,  Michael  S.U.  of  New  York  at  Buffalo 

Streptococcus  sanguis  Receptors  -  Salivary  Glycoproteins 

Liljemark,  William       University  of  Minnesota 
Adherence  of  Dental  Plaque  Bacteria  to  Hydroxyapati te 

Linzer,  Rosemary         S.U.  of  New  York  at  Buffalo 
Characterization  of  Surface  Antigens  of  S^.  mutans 

Loesche,  Walter  University  of  Michigan 

Effect  of  Chemotherapy  on  Plaque  and  Microbial  Ecology 

Mackay,  Bruce  S.U.  of  New  York  at  Stony  Brook 

Isolation  and  Sequence  of  Salivary  Histidine  Polypeptides 

Macrina,   Francis  Virginia  Commonwealth   University 

Plasmids   of  Oral   Bacteria--Biomedical    Implications 

Macrina,  Francis         Virginia  Commonwealth  University 
Studies  on  the  Genetics  of  Oral  Microflora 

Malamud,  Daniel  University  of  Pennsylvania 

Saliva  Mediated  Aggregation  of  Oral  Bacteria 

Mandel ,  Irwin  Columbia  University 

Host  Factors  in  Caries  Resistance 

Mayer,  Robert  Ohio  State  University 

Studies  on  the  Dextran  Sucrase  of  Streptococcus  Sanguis 

McCabe,  Mead  University  of  Miami 

Cell  Adherence  of  Dental  Plaque  Forming  Streptococci 

McDowell,  Thomas         Temple  University 

Studies  on  the  Autolytic  System  of  Streptococcus  mutans 

McGhee,  Jerry  University  of  Alabama 

Effective  Immunity  to  Dental  Caries  -  Cellular  Basis 

McGivney,  Anne  National  Institute  of  Dental  Research 

Hybridoma  Analysis  of  Actinomycete  Coaggregation 

Mclntire,  Floyd  U.  of  Colorado  Health  Science  Center 

Bacterial  Coaggregation  Mechanisms  in  Dental  Plaque 
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Messer,   Louise  University  of  Minnesota 

Interrelationship  Between  Nutrition  and  Dental    Caries 

Michalek,  Suzanne  U.   of  Alabama   in  Birmingham 

Cellular  Basis  of  Immunity  to  Dental   Caries 

Minah,   Glenn  U.   of  Maryland  at  Baltimore 

Characteristics  of  Cariogenic  Dental   Plaque 

Mitoma,  Chozo  SRI    International 

Biochemical   Studies  of  a  Sweetener,  SRI  Oxime  V 

Mooser,  Gregory  University  of  Southern  California 

Glycosyl transferases  from  Oral   Bacteria 

Moreno,   Edgard  Forsyth   Dental   Center 

Transport  in   Enamel   and  Solubility  of  Apatites 

Nancollas,  George  S.U.   of  New  York  at  Buffalo 

The  Kinetics  of  Mineralization  of  Teeth 

Nikias,  Mata  Columbia  University 

Compliance  Factors  in  Caries  Prevention 

Parks,   Lawrence  •  Temple  University 

Cell  Wall   in  the  Adherence  of  Cariogenic  Bacteria 

Peri,  Barbara  University  of  Chicago 

Development  of  Immunity  to  Cariogenic  Strep 

Phillips,   Ralph  Indiana  U. -Purdue  U.   at  Indianapolis 

F  Distribution  in  Teeth  Using  Silicate  Cement  Model 

Pieringer,   Ronald  Temple  University 

The  Role  of  Bacterial  Metabolites   in  Oral    Diseases 

Pollock,  Jerry  S.U.   of  New  York  at  Stony  Brook 

Lysozyme-Cell   Surface  Interactions  and  Oral   Defense 

Pullman,   Ira  New  York  University 

Mineral -Organic   Interactions   in  the  Oral   Milieu 

Rawls,   Henry  Louisiana  State  University 

Anticaries  Therapies--Polymer  and  Physical   Chemistry 

Rawls,   Henry  Louisiana  State  University 

F-Releasing  and  Acid  Barrier-Polymer  Caries  Therapies 

Rawls,  Henry  Louisiana  State  University 

Topically-Applied  Polymers  for  Caries  Prevention 

Retief,  Hugo  U.   of  Alabama  in  Birmingham 

Postdoctoral   Training   in  Caries   Research 
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Riviere,  George  U.  of  California  at  Los  Angeles 

Regulation  of  Secretory  Immunity  to  S^.  mutans 

Robyt,  John  Iowa  State  University 

Biosynthetic  Study  of  Dental  Plaque  Polysaccharides 

Rosan,  Burton  University  of  Pennsylvania 

Microbiologic  Studies  of  the  Human  Oral  Streptococci 

Ryan,  Vivian  Stevens  Institute  of  Technology 

Salivary  Proteins  in  Bacterial  Aggregation/Adherence 

Schachtele,  Charles       University  of  Minnesota 
Studies  on  the  Molecular  Basis  of  Dental  Caries 

Schlesinger,  David       University  of  Illinois 
Protein  Inhibitors  of  Calcium  Phosphate  Precipitation 

Shearer,  Thomas         University  of  Oregon 
Selenium  Metabolic  Effects  and  Dental  Caries 

Shearer,  Thomas         University  of  Oregon 
Fluoride-Selenium  Interaction  in  Dental  Caries 

Shearer,  Thomas  University  of  Oregon 

Fluoride-Cadmium   Interaction  in  Dental    Caries 

Shockman,  Gerald         Temple  University 
Inhibition  of  Human  Cariogenic  Streptococci 

Shovlin,  Francis         College  of  Med.  &  Dent,  of  N.J. 
Uptake  of  Hydroxyapatite  Phosphorus  by  Oral  Bacteria 

Silversin,  Jacob         Harvard  University 
Diffusion  of  Preventive  Health  Measures  to  Schools 

Silverstone,  Leon        University  of  Iowa 
Remineralization  of  Enamel  Caries  In  Vitro 

Simpson,  Waits  University  of  Tennessee 

Ligand  Receptor  Interactions  of  Cariogenic  Bacteria 

Skobe,  Ziedonis  Forsyth  Dental  Center 

Ultrastructure  of  Amelogenesis  and  Odontopathic  Bacteria 

Slomiany,  Bronislaw       N.Y.  Medical  College 
Biochemistry  of  Salivary  Lipids 

Smith,  Eric  University  of  Miami 

Inhibition  of  Saccharide  Metabolism  by  Oral  Flora 

Staat,  Robert  University  of  Louisville 

Adherence  Mechanisms  of  Oral  Microbes 
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Stashenko,  Philip        Forsyth  Dental  Center 
Monoclonal  Antibody  Analysis  of  S^.  Mutans  Antigens 

Stinson,  Murray  S.U.  of  New  York  at  Buffalo 

Streptococcus  Mutans  Interaction  with  Animal  Tissue 

Tanzer,  Jason  U.  of  Connecticut  Health  Center 

Symposium  and  Workshop  on  Animal  Models  in  Cariology 

Taubman,  Martin  Forsyth  Dental  Center 

Secretory  Immune  Response  and  S^.  Mutans  Enzyme  Antigens 

Thibodeau,  Edward        University  of  Rochester 
Fluoride  and  Oral  Antimicrobial  Systems 

Thomas,  Edwin  St.  Jude  Children's  Research  Hosp, 

Peroxidase  in  Saliva  and  Prevention  of  Oral  Disease 

Treasure,  Patrick        University  of  Washington 
Effects  of  Fluoride  on  Bacterial  Polysaccharides 

Wefel ,  James  University  of  Iowa 

Kinetics  and  Mechanisms  of  Action  of  Fluorides 

Whanger,   Philip         •  Oregon  State  University 

Fluoride-Cadmium   Interaction   in  Dental    Caries 

Wicken,  Anthony         U.  of  New  South  Wales,  Australia 
Variations  in  the  Surface  Structures  of  Oral  Bacteria 

Wong,  William  Temple  University 

Lipoteichoic  Acid  Excretion  by  Cariogenic  Streptococci 

Yotis,  William  Loyola  University 

Binding  of  Fluoride  by  Cariogenic  Bacteria 

Zero,  Domenick  Eastman  Dental  Center 

Interactions  Between  Fluoride  and  Acquired  Pellicle 
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Research  Career  Pevelopment  Award 


K04-DE-00018 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 

7/1/76  -  6/30/81 


CURRENT  PERIOD  OF  SUPPORT 

7/1/80  -  6/30/81 


TITLE  OF  PROJECT:  Ultras tructure  of  amelogenesis  and  odontopathic_bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center 
PRINCIPAL  INVESTIGATOR:  Ziedonis  Skobe 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY 

Aim  1.    Determine  the  ul trastructure  of  microbes  associated  with  dental  disease 

2.  Determine  the  pattern  of  colonization  and  ultrastructure  of  the  pathol- 
ogy induced  in  qnotobiotic  rats  by  indigenous  bacteria  of  human  plaque. 

3.  Determine  the  ultrastructure  of  attachment  of  odontonathic  and  other 
indigenous  bacteria  to  oral  and  artifical  surfaces. 

4.  Determine  the  ultrastructural  differences  in  amelogonesis  in  various 
species. 


BIBLIOGRAPHIC  REFERENCES 

Skobe,  Z.  and  Stern,  D.  Scanning  and  transmission  electron  microscope 
study  of  enamel  formation  and  structure  in  the  molar  teeth  of  rats.  Archs.  Oral 
Biol.  23:125,  1978. 
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Research  Career  Development  Award 


K04-DE-00050 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 

7/1/77  -  6/30/82 


CURRENT  PERIOD  OF  SUPPORT 

7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Anticaries   therapies--polynier  and  physical    chemistry 


GRANTEE  INSTITUTION  AND  UNIT:  Louisiana   State  University  Medical   Center 
PRINCIPAL   INVESTIGATOR:   Henry  Rawls 
ACTIVITY  SITE:   New  Orleans 


PROJECT  SUMMARY 

The  overall  objective  of  the  research  is  to  investigate  methods  to  arrest 
caries  by  preventing  the  transport  of  minerals  from  the  lesion.  Specific  aims 
are  to: 

1.  Investigate  surface  and  interfacial   properties   of  enamel    relevant  to 
caries 

2.  Investigate  physical-chemical   requirements   for  causing  polymer  forming 
reactants   to  infiltrate  early   lesions 

3.  Evaluate  polymerizing  systems   for  potential    as   transport  barriers  and 
for  slow  release  of  fluoride  for  caries  permeation 

4.  Test  potential   of  these  systems   to  arrest  caries 


BIBLIOGRAPHIC  REFERENCES 

Zimmerman,  B.F.   and  Rawls,   H.R.      Initiation  and  progression  of  caries-like 
lesions   after  treatment  with  anion  exchanging  resins.     J.    Dent.   Res.     60A:3n 
(abst.   4),   1981. 
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Research  Career  Development  Award 


K04-DE-00075 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 

1P/1/7^  -  11/30/83 


CURRENT  PERIOD  OF  SUPPORT 

lP/1/81  -  11/30/82 


TITLE  OF  PROJECT:  Relationship  of  secretory  immunity  to  dental  caries 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center,  Department  of  Immunology 
PRINCIPAL  INVESTIGATOR:  Jeffrey  Ebersole 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY 


The  overall  goal  of  the  research  is  to  develop  an  effective  immunization 
regimen  against  caries.  Using  a  rat  model  specific  aims  are  to: 

Examine  salivary  immune  responses  using  isolated  mononuclear  cell 

preparations  from  the  submandibular  glands 

Examine  the  relationship  between  IgA-enriched  GALT  and  BALI  and 

primary  and  secondary  antibody  response  on  oral  immunity 

Examine  methodologies  for  optimal  induction  of  salivary  antibodies 

Examine  influence  of  T-lymphocytes  on  local  salivary  antibody 

responses 

Examine  influence  of  T-lymphocytes   on   immunity  against  S^.   mutans 

induced  caries 


1 
2. 

3. 

4. 


BIBLIOGRAPHIC  REFERENCES 

Taubman,  M.A.,  Ebersole,  J.L.,  Smith,  D.J.  and  Reger,  R.C.  The  immuno- 
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TITLE  OF  PROJECT:  riasniids  of  oral  bacteria--biomedical  implications 


GRANTEE  INSTITUTION  AND  UNIT:   Virginia  Commonwealth  University 
PRINCIPAL  INVESTIGATOR:  Francis  Macrina 
ACTIVITY  SITE:  Richmond 


PROJECT  SUMMARY 

The  research  is  to  develop  systems  of  bacterial  gene  transfer  v/ith  which 
assess  the  genetic  and  biochemical  bases  for  virulence  and  colonization  in 
cariogenic  streptococci.  Specific  aims  are  to: 

1.  Characterize  a  conjugative  R  plasmid  system  in  oral  streptococci 

2.  Use  conjugative  R  plasmids  in  constructing  isogenic  strains  of  S.. 
mutans  and  identify  the  contribution  of  cryptic  plasmid  content  to 
pathogenicity 

3.  Construct  genetically  and  characterize  conjugative  plasmid  cointe- 
grates  that  carry  segments  of  the  S^.  mutans  genome 

4.  Develop  a  plasmid  vector  suitable  for  molecular  cloning  with  oral 
streptococci 

5.  Assess  and  characterize  R  plasmid  formation  and  dissemination  in 
oral  bacteria 


to 


BIBLIOGRAPHIC  REFERENCES 

Macrina,  F.L.,  Jones,  K.R.  and  Wood,  P.H.  Chimeric  streptococcal  plasmids 
and  their  use  as  molecular  cloning  vehicles  in  Streptococcus  sanguis  (Challis). 
J.  Bacteriol.  143:1425  ,  1980. 
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TITLE  OF  PROJECT:  Cellular  Basis  of  Immunity  to  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Alabama  in  Birmingham,  Department 

of  Microbiology 
PRINCIPAL  INVESTIGATOR:  Suzanne  Michalek 

ACTIVITY  SITE:  Birmingham 


PROJECT  SUMMARY 

The  goal  of  the  research  is  to  determine  the  cellular  and  humoral  basis  of 
effective  secretory  immunity  to  S.  mutans  and  other  cariogens.  Specific  objec- 
tives are  to: 

1.  Evaluate  antigens,  modes  of  administration  and  immunogens 

2.  Determine  role  of  lymphoid  cells  in  s-IgA  response 

3.  Elucidate  origin  and  maturation  of  IgA  producing  cells  in  secretory 
tissues 


BIBLIOGRAPHIC  REFERENCES 

Kiyone,  H. ,  Babb,  J.L.,  Michalek,  S.M.  and  McGhee,  J.R.  Cellular  basis  for 
elevated  IgA  responses  in  C3H/HeJ  mice.  J.  Immunol.  125:732,  1980. 
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TITLE  OF  PROJECT:  Host  Factors  in  Caries  Resistance 


GRANTEE  INSTITUTION  AND  UNIT:  Columbia  University  School  of  Dental  and  Oral 

Surgery 
PRINCIPAL  INVESTIGATOR:  Irwin  Mandel 

ACTIVITY  SITE:  New  York 


PROJECT  SUMMARY* 

The  major  objective  of  the  project  is  to  identify  the  host  factors  associ- 
ated with  resistance  to  dental  caries.  The  strategy  is  to  examine  groups  of 
subjects  representing  the  extremes  of  caries  activity,  focusing  on  caries  re- 
sistant (CR)  adults  with  a  DMF  of  0  despite  demonstrated  dietary  challenge  and 
comparing  them  with  age  and  sex  matched  caries  susceptible  (CS),  with  a  DMF 
greater  than  15.  Comparative  parallel  examination  of  separately  collected  sal- 
ivary fluids,  plaques  and  pellicle  of  known  age  will  largely  be  concerned  with 
those  factors  that  can  modify:  a)  the  nature  of  the  bacterial  flora,  bacterial 
adherence,  growth  or  acid  production  or,  b)  the  net  generation  of  acid.  Specific 
parameters  to  be  examined  will  include:  a)  specific  IgA  antibody,  lysozyme,  lac- 
toferrin  and  lactoperoxidase,  b)  calcium  binding  proteins,  c)  cationic  "perm- 
selectivity"  proteins.  Spectrum  of  acids  and  bases  formed  in  plaque  after  su- 
crose challenge  will  be  studied  with  and  without  access  to  saliva  and  in  model 
systems  in  which  plaques  from  CS  are  incubated  with  CR  saliva  and  vice  versa. 
Genetic  implication  of  any  differences  noted  between  CR  and  CS  will  be  studied 
in  families  of  our  cases. 


BIBLIOGRAPHIC  REFERENCES^ 

Mandel ,  I.D.,  and  Baurmash,  H.  Sialochemistry  in  Chronic  Recurrent  Paro- 
titis: Electrolytes  and  Glucose.  J.  Oral  Path.   In  press,  1980. 

DiPaola,  C,  and  Mandel,  I.D.  Lactoferrin  Concentration  in  Human  Parotid 
Saliva  as  Measured  by  an  Enzyme  Linked  Immunosorbent  Assay  (ELISA).  J.  Dent. 
Res.   In  press,  1980. 
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TITLE  OF  PROJECT:  Quantitation  of  Enamel  Demineralization  Mechanisms 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Michigan  School  of  Pharmacy 
PRINCIPAL  INVESTIGATOR:  William  Higuchi 
ACTIVITY  SITE:  Ann  Arbor 


PROJECT  SUMMARY* 

Our  proposed  research  has  been  primarily  aimed  at  testing  and  examining 
Dhysical  models  for  enamel  demineralization  and  enamel  reactions  in  general  with 
particular  emphasis  on  those  situations  that  bear  on  the  initiation  of  dental 
caries  and  the  actions  of  therapeutic  agents  for  caries.  The  general  theoretical 
approach  involves  quantitatively  taking  into  account  the  effects  of  all  diffusion 
processes,  all  chemical  equilibria  and  reactions,  and  all  other  physicochemical 
factors.  Thus,  in  essence,  our  research  approach  has  been  one  based  on  a  "sys- 
tems engineering"  concept.  The  resulting  theoretical  relationships  for  the 
k/arious  models  are  being  examined  in  detail  with  experimental  demineralization 
data  obtained  with  both  dental  enamel  and  synthetic  mineral  (especially,  hydroxy- 
apatite)  under  various  conditions.  Very   recent  breakthroughs  have  led  to  the 
development  of  a  comprehensive  model  for  dental  enamel  demineralization  based 
jpon  two  dissolution  "sites"  for  the  apatite  crystals  in  the  enamel  matrix.  This 
nodel  has  been  totally  consistent  with  virtually  all  experimental  observations 
including  the  chemical  kinetics  data  (pH,  common  ion,  foreign  ion  and  fluoride 
effects),  single  crystal  morphology  changes,  and  gross  morphology  changes  (e.g., 
lonal  dissolution  or,  clinically,  "white  spot"  formation).  Current  efforts  are 
to  investigate  and  apply  this  model  in  the  evaluation  of  several  foreign  ion 
effects  (Sr,  Mg,  Ti ,  Zn,  Ba,  Cd,  Pb,  Fe,  and  Sn),  dissolution  rate  inhibitors 
[alkylamines,  diphosphonates,  polymers  and  polyelectrolytes ) ,  and  the  dissolution 
'^ate  behavior  in  EDTA  and  in  bicarbonate  solutions. 
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TITLE  OF  PROJECT:  Cell-Wall  Antigens  of  Cariogenic  Streptococci 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Florida  School  of  Agriculture 
PRINCIPAL  INVESTIGATOR:  Arnold  Bleiweis 
ACTIVITY  SITE:  Gainesville 


PROJECT  SUMMARY* 

Streptococcus  mutans,  etiologic  agent  of  dental  caries,  is  divided  into  7 
serotypes.  We  have  isolated  and  characterized  antigens  possessing  determinants 
for  serotypes  a,  b,  c,  and  e.  Also,  we  have  found  that  several  strains  induce  in 
rabbits  antibodies 'able  to  react  with  human  heart-tissue  in  vitro.  Crude  wall 
and  membrane  preparation  from  these  organisms  adsorb  tissue-reactive  antibodies 
from  human  acute  rheumatic  fever  sera.  Preliminary  data  indicate  that  S^.  mutans 
may  contain  heart-reactive  antigens  (HRA)  in  common  with  S^.  pyogenes ,  etiologic 
agent  of  rheumatic  diseases.  These  findings  warrant  caution  in  the  trial  of  pro-| 
posed  anti-caries  vaccines.  Presently,  we  are   preparing  both  purified  cell  walls' 
and  membranes,  the  latter  from  mutanolysin-induced  spheroplasts  of  S^.  mutans,  in 
order  to  isolate  streptococcal  HRA's  for  purification  and  characterization~By 
immunochemical  and  immunological  means.  Also,  we  shall  attempt  to  determine  the 
ultrastructural  localization  in  human  tissue  of  antibody  binding  sites.  A  sen- 
sitive technique  for  immunocytologic  staining,  horse-radish  peroxidase,  will  be 
employed.  The  presence  of  common  or  distinct  binding  sites  for  the  anti-strep- 
tococcal  immunoglobulins  {S^.   mutans  vs.  S.  pyogenes)  will  be  determined. 


S.  Preparation  and 
Meet..  American  Soc. 


BIBLIOGRAPHIC  REFERENCES* 

Siegel,  J.,  Liberman,  E. ,  Hurst,  S.F.,  and  Bleiweis,  A. 
Analysis  of  Membranes  of  viridans  streptococci .  Abst.  Ann. 
for  Microbiol.  80:131,  1980V 

Siegel,  J.,  Hurst,  S.F.,  Liberman,  E.,  Coleman,  S.E.,  and  Bleiweis,  A.S. 
Mutanolysin-induced  Spheroplasts  of  Streptococcus  mutans  Are  True  Protoplasts. 
Infect.  Immun.   In  press,  1980. 
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PROJECT  SUMMARY* 

Certain  forms  of  human  dental  decay  are  associated  with  elevated  levels 
proportions  of  Streptococcus  mutans.  We  are  testing  the  hypothesis  that  S. 
nutans  is  responsible  for  a  measurable  amount  of  this  decay.  One  approach  in 
volves  longitudinal  studies  in  which  the  levels  and  proportions  of  ^  ____ 
caries  free  fissures  are  being  monitored  at  approximately  6  month  intervals 
order  to  determine  whether  S^.  mutans  colonization  and  proliferation  predisposes 
to  caries  in  that  fissure.   In  separate  longitudinal  studies,  the  acquisition  of 
S.  mutans  by  infants  and  the  intraoral  spread  of  S^.  mutans  in  adults  is  being 
investigated. 

In  a  second  clinical  approach,  rampant  caries  individuals,  i.e.  patients 
^ith  greater  than  or  equal  to  10  carious  tooth  surfaces,  are  being  treated  by 
Drivate  practitioners  in  their  own  offices  using  a  protocol  which  includes  short- 
term  antimicrobial  treatment  in  addition  to  the  normal  restorative  procedures 
required  by  these  patients.  All  patients  receive  the  restorative  treatment  but 
only  half  receive  the  antimicrobial  treatment  and  the  other  half  receive  a  pla- 
cebo treatment.  Children  5  to  6  years  of  age,  without  any  erupted  permanent 
nolars  are  treated  either  with  1.2%  neutral  NaF  or  a  placebo  gel.  The  gels  are 
administered  in  applicator  trays  and  are   applied  by  the  patients  at  home  twice 
a  day  for  a  1-week  period  at  approximately  six  month  intervals.  Fissure  and 
Droximal  plaque  samples  and  saliva  are  cultured  before  and  after  each  gel  treat- 
nent  period  for  total  viable  counts,  S^.  mutans  and  S^.  sanguis  counts. 


BIBLIOGRAPHIC  REFERENCES^ 
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mutans  in  Human  Fissure  Decay.  Infect 
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TITLE  OF  PROJECT:  Inhibition  of  Saccharide  Metabolism  by  Oral  Flora 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Miami  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Eric  Smith 
ACTIVITY  SITE:  Coral  Gables 


PROJECT  SUMMARY* 

This  project  extends  ongoing  studies  to  develop 
Df  inhibiting  the  enzymes  of  cariogenic  Streotococcu 


the  utilization  of  dietary  oligosaccharides.  Earlie 
Deriodate-oxidized 'dextran  is  a  potent  inhibitor  of 
3ut  does  not  inhibit  cell-bound  enzymes,  and  has  no 
3laque-forming  properties  of  S^.  mutans.  Emphasis  ha 
Df  enzyme  inhibitors  of  lower  molecular  weight  that 
Dlaque  and  decrease  the  synthesis  of  insoluble  alpha 
acid  by  the  microorganisms. 


specific  molecules  capable 
s  mutans  that  are  involved  in 
r  studies  have  shown  that 
soluble  glucosyl transferases, 
effect  on  cell-adherence  and 
s  turned  to  the  development 
are  able  to  penetrate  dental 
-glucan  and  the  production  of 


To  this  end  the  action  patterns  of  extracellular  glucosyltransferases  that 
netabolize  sucrose,  and  the  intracellular  enzyme  system  that  metabolizes  malto- 
iextrins,  are  being  studied  in  detail.  A  large  number  of  oligosaccharide  sub- 
trates  and  modified  substrate  analogues  are  being  tested  for  their  effects  on 
these  enzyme  activities  and  on  the  products  of  their  reactions. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Microbiologic  Studies  of  the  Human  Oral  Streptococci 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Pennsylvania  School  of  Dental 

Medicine 
PRITJCIPAL  INVESTIGATOR:  Burton  Rosan 

ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

Streptococcus  sanguis  and  S^. 


mitis  are  among  the  earliest  organisms 


to  col- 
Studies 


om ze  the  too tF  surface  and  remain  the  major  organisms  of  dental  plaque 
have  shown  that  these  organisms  adhere  specifically  to  saliva  coated  tooth  sur- 
face as  well  as  interacting  specifically  with  other  oral  bacteria,  e.g.,  Actin- 
omyces viscosus ,  S^.  mutans  and  Bacterionema  matruchotii .  Thus  S^.  sanguis  and  S^. 
mitis  may  play  a  pivotal  role  in  plaque  formation  and  its  sequelae,  caries  and 
periodontal  disease.  The  interactions  with  saliva  as  well  as  with  other  bacteria 
are  mediated  through  bacterial  surface  receptors.  Studies  of  the  serology  of 
these  organisms  indicate  a  relationship  between  the  degree  of  adherence  as  well 
as  the  type  of  adherence  and  the  presence  of  specific  antigens  in  the  surface 
Recent  studies  also  indicate  that  both  the  quantity  and  perhaps  even  the  kinds  of 
surface  polymers  present  in  a  bacterial  cell  may  be  regulated  by  the  environment 
This  could  create  the  interesting  situation  in  which  the  regulation  of  surface 
polymers  which  interact  with  the  environment  are  themselves  under  environmental 
control.  Observations  made  in  continuous  culture  systems  in  which  environment 
can  more  readily  be  manipulated,  indicate  that  at  more  rapid  growth  rates,  cells 
become  more  adherent.  The  surface  changes  associated  with  this  increased  adher- 
ence have  not  been  explored.  The  objective  of  the  proposed  studies  is  to  deter- 
mine the  affect  of  growth  rate,  substrate  and  pH  on  these  surface  polymers  and 
the  associated  biological  activities,  i.e.,  adherence,  salivary  aggregation  and 
interbacterial  interactions.  These  studies  will  employ  a  chemostat  to  establish 
an  open  system  more  closely  resembling  in  vivo  growth.  Both  the  extracellular 
polymers  as  well  as  the  cell  surface  associated  polymers  responding  to  environ- 
mental influence  will  be  surveyed  using  two  dimensional  rocket  immunoelectro- 
phoresis  and  polyacrylamide  gel  electrophoresis.  Once  identified  the  polymers 
will  be  isolated  and  characterized  chemically  and  immunochemically  and  their  re- 
lationship to  properties  involved  in  plaque  formation  determined.  Knowledge  of 
these  polymers  and  how  they  are  controlled  and  interact  with  the  environment  is 
necessary  in  designing  strategies  to  control  plaque  formation  and  its  sequelae, 
caries  and  periodontal  disease. 
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Rosan,  B.,  and  Applebaum,  B.  A  Comparison  of  the  Extracellular  Teichoic 
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Acids.  Bacteriol.  Proc.   In  press,  1979. 
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TITLE  OF  PROJECT:  Transport  in  Enamel  and  Solubility  of  Apatites 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center  Department  of  Physical 

Chemistry 
PRIT^CIPAL  INVESTIGATOR:  Edgard  Moreno 

ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

The  purpose  of  the  proposed  research  is  to  study  the  physicochemical  aspects 
of  the  processes  of  demineralization  and  remineralization  of  dental  enamel.  Em- 
phasis is  given  to-  the  role  that  salivary  constituents  play  in  these  processes. 
In  particular,  studies  will  be  conducted  on:  1.  Adsorption  of  salivary  macro- 
Tiolecules  onto  apatitic  surfaces.  Adsorption  isotherms  of  proteins  and  peptides 
isolated  from  glandular  saliva  will  be  obtained;  mechanistic  and  thermodynamic 
Tiodels  applicable  to  the  experimental  data  will  be  developed.  2.  Interaction  of 
salivary  macromolecules  responsible  for  the  thickening  of  the  acquired  tooth  pel- 
licle. Adsorption  of  the  macromolecules  from  mixtures  will  be  investigated  and 
adsorbate-adsorbate  interactions  will  be  studied.  3.  Permeability  of  deminer- 
alized  enamel  to  salivary  macromolecules  and  to  specific  fragments  derived  from 
them  and  the  implication  of  this  transport  for  enamel  remineralization.  A  micro- 
diffusion  diaphragm  cell  will  be  used  for  this  purpose,  4.   Identification  of 
salivary  constituents  responsible  for  the  ionic  permselectivi ty  of  salivary  pel- 
licles. For  this  purpose,  dialysis  experiments  coupled  to  chromatographic  and 
electrophoretic  techniques  will  be  used.  5.  The  thermodynamic  driving  forces 
operating  in  the  formation  of  a  carious  lesion.  Demineralization  of  extracted 
teeth  will  be  induced  by  lactic  acid  buffers  and  by  cariogenic  microorganisms 
under  controlled  conditions.  The  buffers  and  the  bacterial  cultures  will  have 
different  degrees  of  supersaturation  with  respect  to  the  enamel  mineral.  6.  Ef- 
fect that  salivary  macromolecules  and  fluoride  have  on  apatite  growth  in  seeded 
solutions.  7.  Effect  that  salivary  pellicles  have  on  remineralization  of  dental 
enamel . 
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''Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project."  fy  81 


GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TITLE  OF  PROJECT:  The  Kinetics  of  Mineralization  of  Teeth 


TOTAL  PERIOD  OF  SUPPORT 
2/1/71  -  1/31/82 


R01-DE-03223 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  School  of  Natural 

Sciences  and  Mathematics 
PRINCIPAL  INVESTIGATOR:  George  Nancollas 

ACTIVITY  SITE:  Buffalo 


PROJECT  SUMMARY* 

The  overall  objective  of  the  proposed  research  is  the  characterization  of 
the  kinetics  of  mineralization  of  calcium  phosphates  and  the  inorganic  and  organ 
ic  components  of  teeth  such  as  whole  and  carious  enamel  and  dentine,  predentine, 
plaque,  calculus,  and  organic  phases  such  as  collagen  and  elastin.  The  highly 
reproducible  constant  composition  procedure  developed  in  our  laboratory  will  be 
used  over  a  range  of  ionic  strength,  concentration  and  pH  typical  of  those  in  the 
mouth.   It  enables  the  mineralizing  phases  to  be  characterized  and  the  rates  of 
reaction  to  be  measured  with  high  precision.   In  parallel  with  these  studies  the 
solid  mineralized  phases  will  be  characterized  by  electron  microscopy,  x-ray  dif- 
fraction, specific  surface  area  determination,  microelectrophoresis  and  particle 
size  analysis.  The  kinetics  of  remineralization  of  natural  and  artificial  white 
spots  on  enamel  surfaces  will  be  investigated.   In  the  latter  case,  the  white 
spots  will  also  be  produced  by  a  controlled  dissolution  method  at  constant  under 
saturation.  The  use  of  constant  composition  method  in  providing  kinetic  informa- 
tion for  the  development  of  possible  methods  for  the  remineralization  of  damaged 
enamel  in  the  mouth  will  be  of  particular  interest.  Studies  will  also  be  made  of 
the  influence  of  added  ions  such  as  magnesium  and  strontium  and  growth  inhibitors 
such  as  the  phosphonates  upon  the  nature  of  the  calcium  phosphate  phase  which 
precipitates. 


BIBLIOGRAPHIC  REFERENCES 
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GRANT  (RESEARCH) 


ROl-DE-03258 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

5/1/71  -  4/30/83 


CURRENT  PERIOD  OF  SUPPORT 

5/1/81  -  4/30/82 


TITLE  OF  PROJECT:  Streptococcus  mutans  -  Dental  Caries  Mechanisms 


GRANTEE  INSTITUTION  AND  UNIT:  Northwestern  University  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Howard  Kuramitsu 
ACTIVITY  SITE:  Chicago 


PROJECT  SUMMARY* 

The  Streptococcus  mutans  genes  cod 
teraction  with  glucans  will  be  cloned  i 
DNA  techniques.  The  transformed  coloni 
role  of  the  gene  products  in  the  cariog 
ed  minicells  of  E.  coli  containing  the 
utilized  to  characterize  the  isoenzymes 
anisms  of  synthesis  and  secretion  of  th 
altered  in  phospholipid  biosynthesis  wi 
phosphol ipid-enzyme  interactions  in  the 
clones  containing  either  the  extracellu 
will  be  utilized  to  examine  the  relatio 
plifiable  clones  containing  the  glucan 
isolate  and  characterize  these  molecule 


ing  for  sucrose  metabolism  as  well  as  in- 
nto  Escherichia  coli  utilizing  recombinant 
es  will  be  utilized  to  investigate  the 
enic  properties  of  S^.  mutans.   Transform- 
genes  for  glucosyltransferase  will  be 

of  this  enzyme  and  investigate  the  mech- 
e  exoenzyme.  Mutants  of  these  clones 
11  be  sought  to  investigate  the  role  of 

secretory  process.  The  isolation  of 
lar  or  intracellular  invertase  activities 
nship  between  these  two  activities.  Am- 
receptor  of  S^.  mutans  will  be  utilized  to 
s. 


Purified  cell  surface  components  of  S^.  mutans  will  be  incorporated  into  lip- 
osomes in  order  to  investigate  the  role  of  these  molecules  in  attachment  to  tooth 
surfaces.  Liposome-glucosyltransferase-glucan  receptor  complexes  will  also  be 
constructed  to  examine  the  role  of  these  molecules  in  sucrose-dependent  coloniza 
tion. 


BIBLIOGRAPHIC  REFERENCES* 

Kuramitsu,  H.K,,  and  Wondrack,  L.  Requirements  for  Fatty  Acid  Synthesis 
and  a  Chelation-Sensi  tive  Step  in  the  Production  of  Glucosyltransferase  by  S^. 
mutans.   Infect.  Immun.  27:107-112,  1980. 

Kuramitsu,  H.K.,  and  Wondrack,  L.   Interaction  of  S^.  mutans  Glucosyl trans- 
ferases with  Teichoic  Acids.  Infect.  Immun.  29:376-382,  1980. 
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GRANT  (RESEARCH) 


ROl-DE-03487 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

1/1/72  -  12/31/84 


CURRENT  PERIOD  OF  SUPPORT 

1/1/81  -  12/31/81 


TITLE  OF  PROJECT:  Inhibition  of  Human  Cariogenic  Streptococci 


GRANTEE  INSTITUTION  AND  UNIT:   Temple  University  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Gerald  Shockman 
ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

We  propose  to  investigate  the  influence  of  environmental  factors  on  the  phys 
iological,  biochemical  and  u1 trastructural  properties  of  the  surface  and  extra- 
;el1ular  polymers  of  cariogenic  and  non-cariogenic  oral  streptococci.  We  will 
itudy:  1)  the  quantitative  chemical  composition  of  cell  walls  of  strains  of 
Streptococcus  mutans.  For  these  studies  walls  will  be  dissolved  enzymatical ly 
and  the  component  polymers  will  be  isolated  and  chemically  and  immunochemical ly 
characterized.  2)  The  synthesis  and  excretion  of  lipoteichoic  acid,  lipids,  poly 
saccharides  and  proteins  by  cells  in  different  conditions  of  growth  and  incuba- 
tion. 3)  The  processes  leading  to  resistance  of  cell  wall  antibiotic  induced 
lysis  and  death  (tolerance).   It  is  anticipated  that  these  investigations  will 
provide  a  better  understanding  of  the  physiology  and  biochemistry  of  cariogenic 
streptococci,  of  some  of  the  factors  that  influence  their  ability  to  colonize, 
adhere,  survive  and  at  times,  grow  and  metabolize  in  the  oral  cavity  and  of  meth- 
Dds  that  may  sensitize  these  bacteria  to  attack  by  antibacterial  agents. 


BIBLIOGRAPHIC  REFERENCES* 

Mychajlonka,  M.  ,  McDowell,  T.D.,  and  Shockman,  G.D.   Inhibition  of  Pepti- 
ioglycan,  Ribonucleic  Acid,  and  Protein  Synthesis  in  Tolerant  Strains  of  Strep- 
tococcus mutans.  Antimicrob.  Agts.  Chemother.  17:572-582,  1980. 

Mychajlonka,  M. ,  McDowell,  T.D.,  and  Shockman,  G.D.  Conservation  of  Cell 
^lan  Peptidoglycan  by  Strains  of  Streptococcus  mutans  and  Streptococcus  sanguis 
[nfect.  Immun.  28:65-73,  1980.  — — 
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GRANT  (RESEARCH) 


ROl-DE-03536 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
5/1/72  -  11/30/81 


CURRENT  PERIOD  OF  SUPPORT 
4/1/80  -  11/30/81   


TITLE  OF  PROJECT:  Selenium  Metabolic  Effects  and  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Oregon  Health  Sciences  Center 

School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Thomas  Shearer 

ACTIVITY  SITE:  Portland 


PROJECT  SUMMARY* 

Studies  dre   in  progress  to  determine  the  effect  of  selenium  on  dental  caries 
in  the  rat  model.  Such  experiments  will  utilize  both  high  (67%)  and  moderate 
(20%)  sucrose  diets,  oral  inoculations  with  S^.  mutans-6715,  and  injections  of 
selenium  to  suckliag  rats.  Caries  will  be  scored  on  the  mandibular  molars. 
These  experiments  will  attempt  to  develop  an  animal  model  for  studies  to  eluci- 
Jate  the  relationship  of  selenium  to  dental  caries. 


BIBLIOGRAPHIC  REFERENCES' 
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FY  80 


GRANT  (RESEARCH) 


ROl-DE-03578 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

6/1/72  -  7/31/84 


CURRENT  PERIOD  OF  SUPPORT 

8/1/81  -  7/31/82 


TITLE  OF  PROJECT:  Biosynthetic  Study  of  Dental  Plaque  Polysaccharides 


GRANTEE  INSTITUTION  AND  UNIT:  Iowa  State  University  of  Science  and  Technology 

College  of  Sciences  and  Humanities 
PRINCIPAL  INVESTIGATOR:  John  Robyt 

ACTIVITY  SITE:  Ames 


PROJECT  SUMMARY* 

The  application  proposes  the  further  purification  of  dextransucrase  from 
.euconostoc  mesenteroides  B-512  by  hydrophobic  and  affinity  chromatography.  The 
Durified  enzyme  will  be  used  to  study  the  nature  of  the  groups  binding  dextran 
and  glucose  at  the  active  site.  The  chemical  structure  of  the  acceptor  products 
that  result  when  low  molecular  weight  oligosaccharides  react  with  dextransucrase 
and  14C-sucrose  will  be  studied  using  thin  layer  chromatography  and  dextranase 
action.  The  two  glucosyltransferases  from  Streptococcus  mutans  will  be  separated 
and  their  individual  mechanism  of  action  will  be  studied  separately  and  together. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (research; 


REPORT  YEAR 


TITLE  OF  PROJECT:  Studies  on  the  Molecular  Basis  of  Dental  Caries. 


ROl-DE-03654 


TOTAL  PERIOD  OF  SUPPORT 

1/1/73  -  6/30/82 


CURRENT  PERIOD  OF  SUPPORT 

7/1/81  -  6/30/82 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Minnesota  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Charles  Schachtele 
ACTIVITY  SITE:  Minneapolis 


PROJECT  SUMMARY* 

The  overall  objective  of  the  proposed  research  is  to  gain  insight  into  the 
mechanisms  by  which  cariogenic  bacteria  such  as  Streptococcus  mutans  can  syner- 
gistically  and  antagonistically  interact  with  other  plaque  bacteria  during  dental 
plaque  formation.  'The  specific  objectives  are:   (1)  to  utilize  our  quantitative 
ij2  vitro  plaque  forming  assay  to  analyze  factors  involved  in  heterotypic  inter- 
actions between  oral  bacteria:  (2)  to  analyze  the  interaction  and  association  of 
the  S^.  mutans  dextransucrase  with  lipids  in  order  to  evaluate  the  role  of  such 
molecules  in  glucan  production  and  adherence:  and  (3)  to  continue  evaluation  of 
the  association  between  dextranase-producing  oral  bacteria  and  S^.  mutans.  The 
long-term  goal  is  to  define  interactions  involved  in  regulating  the  microbial 
content  of  plaque  which  could  be  used  to  develop  caries  control  measures  based 
on  selective  inhibition  of  specific  cariogenic  bacteria. 


BIBLIOGRAPHIC  REFERENCES* 

Harlander,  S.K.,  Leung,  W.-L.S.,  and  Schachtele,  C.F.  Utiliz.ation  of  Poly- 
lysine  for  Studies  on  Heterotypic  Oral  Bacterial  Adherence.  Int.  Assoc.  Dent. 
Res.  632,  1979. 

Leung,  W.-L.S.,  Harlander,  S.K.,  and  Schachtele,  C.F.  Streptococcus  mutans 
:)extransucrase:  Effect  of  Cerulenin  on  Lipid  Synthesis  and  Enzyme  Production. 
Infect.  Immun.  June  issue.  In  press. 
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GRANT    (RESEARCH) 


ROl-DE-03713 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/74  -  12/31/81 


CURRENT  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/81 


TITLE  OF  PROJECT:  Effect  of  Fissure  Sealant  on  Progress  of  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Eastman  Dental  Center  Department  of  General 

Dentistry 
PRINCIPAL  INVESTIGATOR:   Stanley  Handelman 

ACTIVITY  SITE:  Rochester 


PROJECT  SUMMARY* 

The  objective  of  this  study  is  to  a)  evaluate  the  effect  on  initiation  and 
progression  of  dental  caries  when  carious  and  non-carious  occlusal  pits  and  fis- 
sures are  sealed  with  an  ultraviolet  light  polymerized  sealant,  NuvasealR,  for 
time  period  up  to  five  years,  b)  compare  the  costs  and  benefits  of  that  proce- 
dure to  the  use  of  conventional  restorative  techniques,  and,  c)  compare  the  ef- 
ficacy of  an  ultraviolet  light  polymerized  sealant,  NuvasealR,  with  an  auto- 
polymerized  sealant,  DeltonR,  in  regard  to  objectives  (a)  and  (b). 

Children  from  5-15  years  of  age  will  have  all  previously  untreated  non- 
carious  and  carious  (no  greater  than  one  half  dentin  penetration)  occlusal  sur- 
faces of  permanent  posterior  teeth  sealed  with  either  NuvasealR  or  DeltonR.  A 
third  treatment  regimen  will  restore  only  carious  occlusal  surfaces  with  amalgam 
Permanent  occlusal  surfaces  with  deeper  caries  penetration  and  all  other  surface? 
of  permanent  and  deciduous  teeth  will  be  restored  with  conventional  filling  mate 
rials  when  indicated. 

The  initiation  of  new  carious  lesions  and  the  progress  of  existing  lesions 
will  be  evaluated  clinically  and  radiographically.  The  costs  and  the  benefits 
of  sealants  and  traditional  restorative  procedures  will  be  compared  over  a  per- 
iod of  time  that  would  enable  the  determination  of  the  impact  of  proximal  caries 
NuvasealR  and  DeltonR  will  be  compared  with  regard  to  retention  rate,  effect  on 
initiation  and  progress  of  caries,  and  comparative  time  and  ease  of  application. 


BIBLIOGRAPHIC  REFERENCES' 
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FY  81 


GRANT  (RESEARCH) 


ROl-DE-03731 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
5/1/74  -  12/31/81 


CURRENT  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/81 


TITLE  OF  PROJECT:  Studies  on  the  Dextran  Sucrase  of  Streptococcus  Sanguis 


GRANTEE  INSTITUTION  AND  UNIT:  Ohio  State  University  School  of  Mathematics  and 

Physical  Sciences 
PRINCIPAL  INVESTIGATOR:  Robert  Mayer 

ACTIVITY  SITE:  Columbus 


PROJECT  SUMMARY* 

Studies  on  the  reaction  catalyzed  by  dextran  sucrase  are  being  continued. 
Work  is  in  progress  in  an  effort  to  identify  amino  acids  that  are  involved  with 
the  catalytic  activity  of  the  enzyme.  This  work  is  developing  along  two  lines: 
namely  the  utilization  of  general  protein  modifying  reagents  in  order  to  gain 
insight  into  the  characteristics  of  these  functional  groups,  and  the  utilization 
of  potential  active  site  directed  inhibitors,  that  have  the  potential  to  alkylate 
the  enzyme. 

Studies  on  the  subunit  structure  of  the  enzyme  are  also  being  continued  and 
will  deal  with  issues  related  to  the  activity  of  subunits  and  the  location  of 
active  sites  on  them.  This  work  is  also  focusing  on  the  association-dissocia- 
tion process,  and  the  chemical  and  physical  characteristics  of  it. 

Variations  in  substrate  structure  are  being  examined  by  utilizing  alpha 
fluoro  derivatives  of  various  sugars  such  as  galactose,  mannose,  and  5-deoxy- 
glucose. 

Additional  studies  are  being  carried  out  on  a  glucosylated  form  of  the 
enzyme  which  is  formed  during  a  pulse  with  sucrose.  The  nature  and  significance 
of  this  derivative  will  be  explored 


BIBLIOGRAPHIC  REFERENCES* 
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FY  81 


GRANT  (RESEARCH) 


ROl-DE-03739 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 

6/1/73  -  5/31/86 


CURRENT  PERIOD  OF  SUPPORT 

e/1/81  -  5/31/82 


TITLE  OF  PROJECT:  Glycosyltransf erases  from  Oral  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Southern  California  School  of 

Dentistry 
PRINCIPAL  INVESTIGATOR:  Gregory  Mooser 

ACTIVITY  SITE:  Los  Angeles 


PROJECT  SUMMARY* 

Glycosyl transferases  from  oral  bacteria  play  a  fundamental  role  in  dental 
caries  formation  by  catalyzing  the  glycosyltransfer  of  a  glucosyl  or  fructosyl 
moiety  from  sucrose  to  polysaccharide  chains.  The  polysaccharides  provide  a  scaf 
folding  in  dental  plaque  which  aids  bacterial  colonization  of  smooth  enamel  sur- 
faces. We  have  purified  one  glycosyl transferase  (alpha-1,6  glucan:  D-fructose-2- 
glucosyltransferase)  referred  to  by  the  trivial  name,  dextransucrase.  The  enzyme 
has  high  specific  activity,  synthesizes  water  soluble  but  not  water  insoluble  dex 
tran,  has  no  levansucrase,  sucrose  phosphorylase,  invertase,  or  dextranase  activ- 
ity. Detailed  kinetic  characterization  of  the  enzyme  shows  that  in  addition  to 
dextran  synthesis,  the  enzyme  catalyzes  fructose  isotope  exchange  and  sucrose  hy- 
drolysis. The  enzyme  appears  to  have  an  absolute  requirement  for  dextran.  How- 
ever, the  rate  of  sucrose  hydrolysis  is  inversely  dependent  on  the  dextran  concer- 
tration  so  that  at  high  dextran  concentrations,  where  dextran  synthesis  rates  are 
maximal,  sucrose  hydrolysis  rates  approach  zero.  Steady-state  kinetics,  product 
inhibition  and  isotope  exchange  kinetics  are  consistent  with  a  hybrid  rapid  equil 
ibrium  random/ping-pong  mechanism.  The  mechanism  implies  the  participation  of  a 
covalent  glucosyl-enzyme  intermediate.  The  intermediate  has  been  isolated  in  pre 
liminary  studies.  Proposed  studies  include  further  characterization  of  the  en- 
zyme intermediate  by  measuring  the  rates  of  release  of  the  glucosyl  moiety  under 
alkaline  conditions,  identification  of  the  anomeric  form  of  the  glucosidic  bond 
and  isolation  of  the  active  site  peptide.  Additional  proposed  studies  include 
detailed  analysis  of  pH  and  temperature  effects  on  catalysis  aimed  at  identifi- 
cation of  ionizable  groups  on  the  enzyme  involved  in  catalysis;  and  synthesis  of 
19  sucrose  and  fructose  analogs  to  help  establish  the  steric  requirements  of  the 
active  site. 


BIBLIOGRAPHIC  REFERENCES* 

Mooser,  G.  Sodium  and  Potassium  Salt  Stimulation  of  Taste  Receptors  in 
Rats,  In  Biological  and  Behavioral  Aspects  of  Salt  Intake.  M.  Kare,  Ed.,  Academ- 
ic Press,  in  press,  1980. 

Mooser,  G.  Molecular  Events  in  Receptor  Activation  and  Inhibition  by  Salt 
Stimuli,  In  Biochemical  Events  in  Taste  and  Olfaction,  R.  Cagan,  Ed.,  Academic 
Press,  in  press,  1980. 
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TITLE  OF  PROJECT:  Virulence  and  Competition  Against  S.  mutans 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/74  -  6/30/83 


R01-DE-03758 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/82 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Connecticut  Health  Center  School  of 

Dental  Medicine 
PRINCIPAL  INVESTIGATOR:  Michael  Freedman 

ACTIVITY  SITE:  Farmington 


PROJECT  SUMMARY* 

Mutants  of  Streptococcus  mutans  and  wild  type  strains  from  which  they  were 
Jerived  will  be  used  to  characterize  the  course  of  synthesis  of  soluble  and  insoT 
jble  glucans  by  extracellular,  cell-associated,  and  affinity  chromatography-puri- 
'ied  glucosyl  transferases.  Additionally,  the  glucan  polymers  formed  by  the  wild 
:ype  in  vivo  in  two  rat  caries  models  will  be  compared  with  in  vitro  synthesized 
jiucans.  Specifically,  the  temporal  formation  of  glucan  types,  the  changes  in 
inkages  and  branches,  and  increases  in  molecular  size  will  be  followed  by  gas- 
iquid  and  gel  chromatography  to  address  such  question  as  (1)  how  do  the  multiple 
synthetic  and  hydrolytic  enzymes  act  together  to  form  adhesive  plaques,  (2)  what 
jre  the  enzymatic  natures  of  the  defects  in  our  mutants  of  diminished  virulence, 
[3)  what  is  the  role  of  endogenous  glucanase  in  polymer  formation,  and  (4)  do  the 
3olymers  formed  in  vivo  in  the  rodent  host  reflect  those  formed  in  vitro?  Also, 
jsing  mutants  competent  in  plaque  formation  but  of  diminished  virulence  and  other 
ion-virulent  plaque  formers,  animal  studies  will  be  conducted  to  (1)  demonstrate 
protection  against  virulent  wild  type  infection  via  preemptive  infection  with  a 
ion-virulent  strain,  as  well  as  (2)  the  displacement  of  virulent  wild  type  by  ex- 
posure of  rats  to  excess  non-virulent  cells.   In  such  experiments  we  will  employ 
trains  which,  although  persistent  in  the  oral  cavity  and  able  to  form  plaque, 
ire  notably  less  virulent  than  S.  mutans  wild  type.  The  possible  role  of  immu- 
lological  protection  will  be  assessed  in  animals  exposed  to  the  non-virulent 
)laque  formers  via  gastric  intubation.  In  a  final  component  of  the  study,  a  mu- 
tant defective  in  adsorption  to  hydroxyapatite  will  be  sought  by  an  enrichment 
procedure,  inasmuch  as  sorption  is  the  assumed  first  step  in  adhesive  plaque  for- 
nation.  The  virulence  of  this  adsorption-defective  mutant(s)  will  be  assessed 
vith  respect  to  its  wild  type  progenitor. 


BIBLIOGRAPHIC  REFERENCES* 

Tinanoff,  N.,  and  Tanzer,  J.M.  Bacterial  Pellicle-Like  Substances  and  Poly^ 
phosphate  Formation  by  Enamel -Adherent  Oral  Microorganisms.  J.  Pediat.  Dent. 
I  :l-5,  1979. 
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TITLE  OF  PROJECT:  Fluoride-Selenium  Interaction  in  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Oregon  Health  Sciences  Center 

School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Thomas  Shearer 

ACTIVITY  SITE:  Portland 


PROJECT  SUMMARY* 

The  long-range  goal  of  the  proposed  research  is  to  explain  how  trace  minerals 
jffect  the  development  of  dental  caries.   Experimental  caries  will  be  measured  in 
-ats  receiving  various  dosages  of  selenium,  cadmium  and  fluoride.  We  will  measure 
:he  influence  of  simultaneous  administration  of  selenium  and  cadmium  on  caries  anc 
the  cariostatic  properties  of  fluoride.  We  will  also  determine  the  minimum  dos- 
jge  of  supplemental  selenium  causing  cariostasis  when  added  to  a  low  selenium, 
;aries  promoting  diet.  Physical  and  chemical  measurements  on  the  molar  teeth  wil 
)e  used  to  provide  a  biochemical  mechanism  for  the  observed  effects  of  trace  ele- 
nents  on  dental  caries. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Uptake  of  Hydroxyapatite  Phosphorus  by  Oral  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  College  of  Medicine  and  Dentistry  of  New  Jersey 

Dental  School 
PRINCIPAL  INVESTIGATOR:  Francis  Shovlin 

ACTIVITY  SITE:  Newark 


PROJECT  SUMMARY* 

The  utilization  of  phosphate  ions  from  hydroxyapatite  by  oral  bacteria  maybe 
significant  in  the. carious  process.  Dual  labeling  of  extracted  teeth  by  means  of 
neutron-irradiation  (45Ca  and  32P)  provides  a  method  for  studying  the  fate  of 
these  ions  in  an  in  vitro  system. 

To  date,  an  isolate  from  deep  dentinal  caries  (  L.  casei)  that  stores  intra- 
cellular polyphosphate  (polyP)  granules  has  been  used  as  a  prototype  for  these 
studies.   It  has  been  determined  that  the  organism  utilized  significant  amounts 
of  hydroxyapatite  which  is  incorporated  predominantly  into  the  nucleic  acid  and 
polyP  fractions.  The  calcium  ions  are  also  utilized  by  the  bacteria  and  may  ap- 
pear in  the  polyP  fraction.  Calcium  ion  concentration  is  also  high  in  the  super- 
natant fluid  when  compared  with  phsphate  in  the  same  fraction. 

In  proposed  studies,  the  disposition  of  the  calcium  ions  will  be  better  de- 
fined by  isolation  of  bacterial  cell  fractions  using  milder  procedures.   In  addi- 
tion, the  effects  of  inhibition  of  polyP  formation  on  the  uptake  of  hydroxyap- 
atite phosphate  will  be  determined.   Inhibition  of  this  fraction  may  play  a  sig- 
nificant role  in  decreasing  hydroxyapatite  dissolution  since  approximately  50%  of 
the  cell  phosphate  is  found  in  the  polyP  fraction  and  furthermore  this  fraction 
can  be  synthesized  in  the  absence  of  cell  growth. 

The  methods  of  procedure  developed  with  the  prototype  organism  will  be  used 
to  study  the  disposition  of  calcium  and  phosphate  ions  in  cultures  of  Strep. 
Tiutans  and  actinomyces  species  described  as  cariogenic  by  other  laboratories. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Tooth-Saliva  Interface  Phenomena  and  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center   Department  of  Chemistry 
PRirJCIPAL  INVESTIGATOR:  Donald  Hay 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

Our  recent  research  has  established  that  a  system  exists  in  human  saliva 
which  plays  an  important  role  in  the  maintenance,  protection  and  repair  of  dental 
enamel.  The  key  features  of  this  system  are  the  presence  in  saliva  of,  firstly, 
supersaturated  but  stabilized  concentrations  of  calcium  and  phosphate  ions,  and 
secondly,  two  kinds  of  salivary  macromolecules  which  stabilize  the  supersaturated 
saliva  by  inhibiting  precipitation  of  calcium  phosphate  salts.  The  supersaturated 
saliva  provides  important  protection  for  the  teeth  by  providing  driving  forces 
which,  firstly,  stabilize  the  enamel  mineral,  secondly,  oppose  enamel  dissolution 
and  mineral  transport  during  carious  attack  of  the  teeth,  and,  thirdly,  provides 
a  mechanism  for  the  repair  of  many  early  carious  lesions.  The  precipitation  in- 
hibitors control  this  supersaturation  by,  firstly,  preventing  precipitation  of 
calcium  phosphate  salts  in  salivary  glands  and  the  oral  cavity,  and  secondly,  be-i 
cause  they  inhibit  crystal  growth  of  calcium  phosphate  salts,  they  prevent  un- 
wanted accretion  of  mineral  onto  the  tooth  surface.  Significantly,  their  mech- 
anisms of  action  do  not  affect  calcium  and  phosphate  ion  activities  in  the  saliva 
Also,  it  is  probable  that  one  or  both  of  the  inhibitors  contribute  to  the  forma- 
tion of  the  acquired  enamel  pellicle,  a  protein  integument  present  on  the  enamel 
surface  which  provides  significant  protection  for  the  teeth. 

The  purpose  of  the  proposed  research  is  to  elucidate  the  mechanisms  by  which 
the  precipitation  inhibitors  act,  both  in  terms  of  their  molecular  structures, 
which  are  now  partly  known,  and  in  terms  of  their  post-secretion  behavior  in  the 
oral  cavity.  In  addition,  we  propose  to  establish  their  broad  biological  signif- 
icance by  studying  species  other  than  human,  particularly  sub-human  primates  and 
laboratory  animals  used  for  dental  caries  and  periodontal  disease  research.  Froir 
this  research  will  come  an  improved  understanding  of  important  relationships 
which  exist  between  the  teeth  and  their  oral  environment,  both  in  health  and 
disease. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Fluoride  and  the  Metabolism  of  Plaque  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center  Department  of  Chemistry 
PRINCIPAL  INVESTIGATOR:  Shelby  Kashket 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

The  ability  of  low  levels  of  fluoride  ions  to  protect  teeth  against  the  de- 
velopment of  carious  lesions  is  well  known,  although  the  mechanism  by  which  the 
protective  effect  is  exerted  still  is  only  poorly  understood.   It  has  been  shown 
that  fluoride  can  -affect  both  the  tooth  enamel  and  the  metabolism  of  acidogenic 
microorganism  in  plaque.  Our  interest  has  been  in  the  latter  and  we  have  shown, 
in  the  early  phase  of  this  investigation,  that  low  levels  (1-10  ppm)  of  fluoride 
affect  various  strains  of  oral  streptococci  to  differing  degrees.  It  was  sug- 
gested that  such  behavior  of  plaque  microorganisms  might  explain  the  variability 
of  clinical  responses  to  water  fluoridation.  However,  the  basis  for  the  varia- 
tion to  fluoride  among  the  strains  remained  unexplained. 

In  recent  studies  we  have  established  that  the  properties  of  the  enolases 
from  different  streptococci  are  inhibited  in  the  same  manner  and  to  the  same 
degree  by  fluoride  so  that  the  differences  in  the  cellular  responses  to  F  minus 
are  not  explained  by  any  differences  in  the  target  enzyme.  The  isolated  enolas- 
es have  been  shown  to  bind  fluoride  and  further  studies  with  yeast  enolase,  as  a 
model,  have  demonstrated  the  enhancing  effect  of  H  ion,  MG  2  ion  and  inorganic 
phosphate  on  the  binding  mechanism.  Current  experiments  deal  with  the  measure- 
ment of  intracellular  pH  in  the  different  strains  and  the  possible  effects  that 
these  may  have  in  determining  the  metabolic  responses  to  F  minus. 

It  is  expected  that  the  information  that  will  be  gained  from  this  study 
will  help  us  to  understand  the  basic  biochemical  events  that  give  rise  to  the 
inhibition  of  bacterial  metabolism  by  fluoride.  This  should  enable  us  to  deter- 
mine why  there  are  limitations  to  the  clinical  effectiveness  of  fluoride,  and 
may  lead  to  more  effective  approaches  for  the  delivery  of  fluoride. 


BIBLIOGRAPHIC  REFERENCES* 

Lobene,  R.R.,  Kashket,  S.,  Soparkar,  P.M.,  Shloss,  J.  and  Sabine,  Z.M.  The 
Effects  of  Cetylpyridinium  Chloride  in  Human  Plaque  Bacteria  and  Gingivitis. 
Pharmacology  and  Therapeutics  in  Dentistry. 4,  33-47  (1979). 

Kashket,  S.  and  Liberman,  E.  Fragility  of  Salivary  Aggregates  of  Strep- 
tococcus mutans.  Caries  Research. 13,  307-312  (1979). 
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TITLE  OF  PROJECT:  Effect  of  Saliva  on  the  Metabolism  of  Dental  Plaque 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science  Center 

School  of  Dental  Medicine 
PRINCIPAL  INVESTIGATOR:   Israel  Kleinberg 

ACTIVITY  SITE:  Stony  Brook 


PROJECT  SUMMARY* 

Saliva  has  a  major  influence  on  the  acid/base  and  oxidative  metabolisms  of 
the  mixed  bacteria  of  saliva  and  dental  plaque.  The  main  objective  of  our  re- 
search is  to  develop  an  understanding  of  how  saliva  and  its  nitrogenous  compo- 
nents, particularly  its  peptides  and  proteins,  regulate  and  modify  the  metabolisir 
and  growth  of  the  mixed  bacterial  populations  found  in  the  human  oral  cavity. 
Sialin,  an  arginine  peptide  discovered  earlier  in  our  laboratory  is  mainly  re- 
sponsible for  the  pH-rise  activity  of  saliva  and  may  be  an  agent  useful  in  the 
control  of  dental  caries.  Therefore,  the  metabolism  of  Sialin  by  the  oral  micro 
flora  will  be  studied  using  Sialin  labelled  with  14C  using  a  variety  of  biochem- 
ical techniques.  The  effect  of  Sialin  on  various  parameters  of  carbohydrate  and 
urea  metabolism  by  the  mixed  oral  bacteria  will  be  determined.  The  arginine 
polypeptides  present  in  whole  saliva  will  be  tested  as  possible  precursors  of 
Sialin.  Using  similar  techniques,  the  pH-rise  activity  of  pure  cultures  of  oral 
microorganisms  will  be  examined.  Other  salivary  peptides  will  be  isolated, 
identified,  and  tested  as  oxidizable  substrates  for  the  mixed  bacteria  of  saliva 
and  dental  plaque.  Degradation  of  salivary  proteins  and  polypeptides  by  the 
oral  bacteria  into  small  peptides  and  amino  acids  will  be  determined.  Their  ef- 
fects on  the  acid/base  and  oxidative  metabolisms  of  the  mixed  oral  flora  will  be 
examined.  The  influence  of  pH,  saliva,  and  salivary  peptides  on  the  microbial 
composition  of  the  salivary  and  dental  plaque  microfloras  will  be  examined  in 
vitro. 


BIBLIOGRAPHIC  REFERENCES* 

Denepitiya,  L.,  Elgort,  B.,  and  Kleinberg,  I.  Microbial  Composition 
of  Human  Dental  Plaque  and  Salivary  Sediment.  J.  Dent.  Res.  59  (Special  Issue 
A),  438  ,  1980. 

Denepitiya.,  L.,  Elgort,  B.,  and  Kleinberg,  I.  Effect  of  pH  on  the 
Growth  and  pH  Metabolism  of  Oral  Microorganisms.  J.  Dent.  Res.  59  (Special 
Issue  A),  438  ,  1980. 
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TITLE  OF  PROJECT:  Salivary  Antibodies  to  S.  Mutans  -  Induction  and  Effects 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science  Center 

School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Richard  Evans 

ACTIVITY  SITE:  Buffalo 


PROJECT  SUMMARY* 

Past  experiments  have  shown  that  monkeys  (Macaca  fascicularis)  immunized 
directly  into  the  parotid  glands  with  a  formalin-killed  whole  cell  vaccine  of 
Streptococcus  mutans  develop  secretory  antibodies  (S-IgA)  in  their  saliva. 
These  antibodies' inhibit  the  colonization  of  the  tooth  when  viable  S^.  mutans 
organisms,  the  same  as  the  immunizing  strain,  are  implanted  in  the  oral  cavity. 

The  objectives  of  this  research  proposal  are:   (1)  to  immunize  monkeys  with 
purified  antigens  from  S^.  mutans  serotypes  c  and  d  which  have  been  shown  by  in 
vitro  assays  to  inhibit  bacterial  adherence,  (2)  to  characterize  the  serum  and 
salivary  immune  response  to  these  purified  antigens  using  immunofluorescent  and 
enzyme-linked  immunosorbent  assays,  and  (3)  to  examine  the  effects  of  immuniza- 
tion on  infectivity  and  caries  induction  by  S^.  mutans  in  monkeys.  Emphasis  will 
be  placed  on  determining  the  oral-parenteral  immunization  route  that  results  in 
a  strong,  prolonged  S-IgA  response  in  saliva. 

Antigens  to  be  examined  are  glucosyl transferases,  serotype  specific  poly- 
saccharides, glucan-binding  proteins  (receptors),  and  cell-associated  glucans. 


BIBLIOGRAPHIC  REFERENCES* 


♦Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-201 


FY  81 


GRANT  (RESEARCH) 


TITLE  OF  PROJECT:   Statistical  Methods  in  Dental  Research 


GRANTEE  INSTITUTION  AND  UNIT:  Columbia  University  School  of  Public  Health 
PRINCIPAL  INVESTIGATOR:   Joseph  Fleiss 
ACTIVITY  SITE:   New  York 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/75  -  2/28/RF; 


R01-DE-04068 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/82 


PROJECT  SUMMARY* 

It  is  the  purpose  of  this  research  project  to  continue  to  develop  experimen^ 
tal  designs  and  methods  of  statistical  analysis  applicable  to  dental  and  oral  re- 
search.    The  kinds  of  studies  we  have  considered  and  will  continue  to  consider 
range  from  large  scale  field  surveys  to  small  scale  clinical  trials.  The  kinds 
of  data  we  have  considered  and  will  continue  to  consider  range  from  bona  fide 
quantitative  measurements  to  categorical  ratings. 

We  expect  to  apply  in  the  future  the  kind  of  paradigm  we  have  successfully 
applied  in  the  past.  Specifically,  challenging  statistical  analysis  problems 
are   identified  in  an  actual  dental  study,  theoretical  statistical  research  is  col 
ducted  when  necessary  and  the  results  of  that  research  are  applied  to  the  origi 
nal  problem.  Experimental  designs  developed  to  increase  study  efficiency  in 
other  disciplines  will  be  adapted  for  use  in  basic  oral  biological  research  as 
well  as  in  applied  clinical  and  field  investigations.  The  theoretical  results 
would  be  (and  indeed  have  been)  published  in  a  technical  statistical  journal,  anc 
their  applications  would  be  published  in  a  dental  journal. 

We  plan  to  devote  considerable  attention  to  the  analysis  of  multivariate 
data,  both  quantitative  and  discrete.  We  will  give  special  emphasis  to  log 
linear  and  logistic  regression  methods  for  the  latter  kind  of  data. 


BIBLIOGRAPHIC  REFERENCES* 

Fleiss,  J.L.,  Chilton,  N.W.,  and  Park,  M.H.   Inter-  and  Intra-examiner 
Variability  in  Scorina  Supraqingival  Plaque:  II.  Statistical  Analysis.  Pharmacol. 
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Fleiss,  J.L.,  Tytun,  A.,  and  Ury,  H.K.  A  Simple  Approximation  for  Calcu- 
lating Sample  Sizes  for  Comparing  Independent  Proportions.  Biometrics. 
36:343:346  ,  1980. 
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TITLE  OF  PROJECT:  Enamel  Apatites  Relating  to  Caries  Susceptibility 


GRANTEE  INSTITUTION  AND  UNIT:   New  York  University  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Racquel  LeGeros 
ACTIVITY  SITE:  New  York 


PROJECT  SUMMARY* 

The  long  term  goal  of  this  study  is  to  define  the  structural  and  composition 
al  factors  relating  to  the  caries  susceptibility  or  resistance  of  the  tooth  min- 
eral.  (The  tooth  mineral  is  a  non-stoichiometric  calcium  h^^roxyapati  te_,  modi-_^ 
fied  by  the  presence  of  minor  constituents  (e.g.,  CO^  ,  Mg   ion,  F  CI  HPO^ 
Studies  on  structural  factors  include:  crystallite  size,  morphology,  lattice 
parameters,  unit-cell  volume,  internal  strain.  Studies  on  compositional  factors 
i^ill  focus  on  the  effects  of  some  minor  constituents  and  some  'trace  elements' 
(suspected  of  being  cariogenic  or  cariostatic)  on  the  formation  and  stability  of 
the  apatites.  Structural  factors  will  affect  physical  properties  such  as  thermal 
stability  and  rate  of  dissolution,  properties  which  are  relevant  to  the  resistance 
or  susceptibility  of  the  dental  apatite  to  acid  dissolution  or  caries. 

Biological  materials  will  include  teeth  from  different  mammalian  species; 
luman  teeth  of  known  ages;  human  teeth  of  known  trace  element  content  obtained 
From  regions  of  high  and  low  caries  incidence;  fluoridated  and  non-fluoridated 
fish  enameloids  and  fluorosed  human  teeth.  Synthetic  apatites  will  be  prepared 
from  aqueous  systems  in  the  presence  of  the  'trace  element'  or  minor  constituent 
investigated. 

For  the  characterization  of  the  biological  and  synthetic  materials,  x-ray 
diffraction,  infrared  absorption  spectroscopy,  atomic  absorption  spectrophotomet- 
ry, thermo-gravimetry  (TGA),  and  in  some  cases,  transmission  (TEM)  and  scanning 
(SEM)  electron  microscopy  will  be  employed. 


5IBLI0GRAPHIC  REFERENCES* 

LeGeros,  R.Z.,  and  Shannon,  L.I.  Variations  in  the  Crystalline  Components  o- 
iDental  Calculi:  Human  vs.  Dog.  J.  Dent.  Res.  58:2371-2377  (1979).. 

LeGeros,  R.Z.,  Taheri ,  M.H.,  Quirolgico,  G.  ,  and  LeGeros,  J. P.  Formation 
and  Stability  of  Apatites:  Effects  of  Possible  Cationic  Substituents .  Proceed- 
ings 2nd  International  Congress  on  Phosphorus  Compounds.  Boston.  21-25  April, 
1980.  IMPHOS  Publications. 
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TITLE  OF  PROJECT:  Variations  in  the  Surface  Structures  of  Oral  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  United  Dental  Hospital  Institute  of  Dental  Research 
PRINCIPAL  INVESTIGATOR:  Kenneth  Knox 
ACTIVITY  SITE:  Surry  Hills,  N.S.W.,  Australia 


PROJECT  SUMMARY* 

Growth  of  organisms  in  continuous  culture  in  a  chemostat  is  being  used  as  a 
Tieans  of  studying  plaque  ecology  under  controlled  environmental  conditions.  The 
bacterial  cell  surface  is  particularly  sensitive  to  phenotypic  change  under  dif- 
ferent growth  conditions,  and  the  chemostat  enables  the  study  of  the  effect  of 
changing  one  parameter  -  generation  time,  pH  or  nutrient  -  while  keeping  other 
factors  constant.  Strains  of  streptococci  and  lactobacilli  are  being  grown  under 
conditions  relevant  to  those  in  the  oral  cavity,  namely  generation  times  of  1-4 
hours,  pH  values  between  5.5  and  7.5  and  with  either  glucose,  fructose  or  sucrose 
as  the  limiting  carbohydrate  or  with  limiting  nitrogen.  The  surface  properties  oi 
the  organisms  are  then  studied  by  microscopic,  immunological,  biological  and  en- 
zymic  techniques,  with  particular  attention  being  given  to  the  adherence  proper- 
ties. The  properties  of  whole  organisms  are  compared  with  those  of  extractable 
surface  components  and  extracellular  components.  In  addition  to  continuing  stud 
ies  on  cell  wall  antigens  and  lipoteichoic  acid,  particular  attention  will  be 
qiven  to  membrane  proteins  and  to  extracellular  proteins,  lipids  and  polysaccha- 
ride. Parallel  studies  will  concern  two  other  aspects  of  plaque  ecology,  first 
the  extent  to  which  changes  occur  in  the  cell  wall  components  of  Streptococcus 
mutans  strains  that  have  undergone  antigenic  variation  or  "drift",  and  secondl 


dly 


the  effect  of  growing  streptococci  or  lactobacilli  in  mixed  culture  with  VeiV 
lonella  on  the  surface  and  extracellular  components  of  each  organism.  These 
studies  should  lead  to  a  clearer  understanding  of  the  effect  of  the  environment 
on  cariogenic  bacteria  -  an  important  factor  in  understanding  their  role  in  den- 
tal caries,  in  defining  methods  for  their  identification  and  in  developing  a 
caries  vaccine. 


BIBLIOGRAPHIC  REFERENCES* 

Jacques,  N.A.,  Hardy,  L. ,  Knox,  K.W. ,  and  Wicken,  A.J.  Effect  of 
Tween  80  on  the  Morphology  and  Physiology  of  Lactobacillus  salivarius  Grown  in 
a  Chemostat.  J.  Gen.  Microbiol.,  in  press,  1980. 

Knox,  K.W.,  Campbell,  L.K.,  Evans,  J.D.,  and  Wicken,  A.J.  Identifica- 
tion of  the  Group  G  Antigen  of  Lactobacilli.  J.  Gen.  Microbiol.,  in  press  ,  1980 
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TITLE  OF  PROJECT:  Variations  in  the  Surface  Structures  of  Oral  Bacteria 


ROl-DE-04175 


TOTAL  PERIOD  OF  SUPPORT 

6/1/75  -  5/31/84 


CURRENT  PERIOD  OF  SUPPORT 

6/1/81  -  5/31/82 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  New  South  Wales  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Anthony  Wicken 
ACTIVITY  SITE;  Kensington,  N.S.W.,  Australia 


PROJECT  SUMMARY* 

Growth  of  organisms  in  continuous  culture  in  a  chemostat  is  being  used  as  a 
means  of  studying  plaque  ecology  under  controlled  environmental  conditions.  The 
bacterial  cell  surface  is  particularly  sensitive  to  phenotypic  change  under  dif- 
ferent growth  conditions,  and  the  chemostat  enables  the  study  of  the  effect  of 
changing  one  parameter  -  generation  time,  pH  or  nutrient  -  while  keeping  other 
factors.  Strains  of  streptococci  and  lactobacilli  are  being  grown  under  condi- 
tions relevant  to  those  in  the  oral  cavity,  namely  generation  times  of  1-4  hours, 
pH  values  between  5.5  and  7.5  and  with  either  glucose,  fructose  or  sucrose  as  the 
limiting  carbohydrate  or  with  limiting  nitrogen.  The  surface  properties  of  the 
organisms  are  then  studied  by  microscopic,  immunological,  biological  and  enzymic 
techniques,  with  particular  attention  being  given  to  the  adherence  properties. 
The  properties  of  whole  organisms  are  compared  with  those  of  extractable  surface 
components  and  extracellular  components.   In  addition  to  continuing  studies  on 
cell  wall  antigens  and  lipoteichoic  acid,  particular  attention  will  be  given  to 
membrane  proteins  and  to  extracellular  proteins,  lipids  and  polysaccharide. 
Parallel  studies  will  concern  two  other  aspects  of  plaque  ecology,  first  the  ex- 
tent to  which  changes  occur  in  the  cell  wall  components  of  Streptococcus  mutans 
strains  that  have  undergone  antigenic  variation  or  "drift",  and  secondly  the  ef- 
fect of  growing  streptococci  or  lactobacilli  in  mixed  culture  with  Veillonella 
on  the  surface  and  extracellular  components  of  each  organism.  These  studies 
should  lead  to  a  clearer  understanding  of  the  effect  of  the  environment  on  cario 
genie  bacteria  -  an  important  factor  in  understanding  their  role  in  dental 
caries,  in  defining  methods  for  their  identification  and  in  developing  a  caries 
vaccine. 


BIBLIOGRAPHIC  REFERENCES'^ 

O'Grady,  R.I.,  Harrop,  P.J.,  Knox,  K.W.,  and  Wicken,  A.J.  Studies  on  the 
Binding  of  Lipoteichoic  Acid  to  Osseous  Tissue.  J.  Periodont.  Res.,  in  press, 
1980. 

Wicken,  A.J.,  and  Knox,  K.W.  Bacterial  Cell  Surface  Amphiphiles. 
Biochim.  Biophys.  Acta  Membrane  Rev.,  in  press,  1980. 
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TITLE  OF  PROJECT:  The  SnF2-Ca(0H)2-H3P0^-H20  Reaction  System 


GRANTEE  INSTITUTION  AND  UNIT:  Cornell  College  School  of  Liberal  Arts 
PRINCIPAL  INVESTIGATOR:  Truman  Jordan 
ACTIVITY  SITE:  Mount  Vernon 


PROJECT  SUMMARY* 


Stannous  fluoride  has  been  shown  to  be  an  effective  chemotherapeutic  agent 
in  combating  tooth  decay.  While  various  mechanisms  have  been  proposed  to  explain 
this  anticavity  activity,  only  recently  have  we  begun  to  learn  what  the  actual 
products  of  the  reaction  between  stannous  fluoride  and  calcium  and  phosphate  ions 
are.  It  is  the  objective  of  this  project  to  extend  the  recent  studies  in  this 
area  by  investigating  the  SnF2-Ca(0H)2-H2P0-  system.  These  studies  will  be 
carried  out  both  at  natural  pR  and  constant  pH.  This  system  should  provide  a 
closer  approximation  to  the  oral  environment  than  the  stannous  fluoride-apatite 
system  does. 


The  products  of  these  reactions  will  be  identified  by 
diffraction,  infrared,  atomic  absorption,  and  wet  chemical 


application  of  X-ray 
analytical  methods. 


BIBLIOGRAPHIC  REFERENCES* 

Schroeder,  L.W.,  Jordan,  T.H.,  and  Brown,  W.E.  Raman  Spectrum  from  a 
Single  Crystal  of  SnHPO^.  Spectrochimica  Acta  ,  in  press,  1980. 
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TITLE  OF  PROJECT:  Effective  Immunity  to  Dental  Caries  -  Cellular  Basis 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Alabama  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Jerry  McGhee 
ACTIVITY  SITE:  Birmingham 


PROJECT  SUMMARY* 

Our  studies  are  being  directed  toward  a  complete  understanding  of  the  cells 
involved  in  the  induction  of  IgA  responses.  Our  results,  as  well  as  those  of 
others,  have  demonstrated  the  existence  of  a  common  mucosal  immune  system  in 
which  ingested  antigens  sensitize  lymphoid  cells  in  gut-associated  lymphoid  tis- 
sue (GALT)  and  subsequently  result  in  IgA  responses  in  secretory  tissues  includ- 
ing salivary  and  mammary  glands.  Recent  studies  from  this  laboratory  have  shown 
that  lipopolysaccharide  (LPS)  from  the  indigenous  Gram  negative  gut  microflora 
influences  the  inductive  events  of  antigen  stimulation  of  Gait  in  an  LPS  respon- 
sive host.  Specifically,  LPS  affects  T  lymphocytes  in  GALT  which  suppress  GALT 
responses  to  T  dependent  antigen  and  ultimately  results  in  oral  tolerance.  LPS 
nonresponsive  C3H/HeJ  mice  do  not  harbor  this  population  of  LPS-induced  T  sup- 
pressor cell  population  and  thus  manifest  elevated  IgA  responses  to  T  dependent 
antigens.  Oral  tolerance  is  not  induced  in  this  mouse  strain  with  prolonged  oral 
administration  of  antigen.  Furthermore,  oral  administration  of  S^.  mutans  antigen 
to  C3H/HeJ  mice  results  in  higher  IgA  immune  than  are  seen  in  similarly-treated 
LPS  responsive  C3H/HeN  mice.  These  results  suggest  an  important  role  for  T  cells 
in  the  induction  of  IgA  immune  responses  to  S.  mutans  antigens.  The  availability 
of  unique  animal  models  will  allow  evaluation  of  the  most  effective  dose  and  forn 
of  antigen  which  will  lead  to  optimal  IgA  responses  in  external  secretions. 


BIBLIOGRAPHIC  REFERENCES* 

McGhee,  J.R.,  Kiyono,  H.,  Michalek,  S.M.,  Babb,  J.L.,  Rosenstreich ,  D.L. 
and  Mergenhagen,  S.E.  Lipopolysaccharide  (LPS)  Regulation  of  the  Immune 
Response:  T.  lymphocytes  from  Normal  Mice  Suppress  Mitogenic  and  Immunogenic 
Responses  to  LPS.  J.  Immunology  124:1603-1611,  1980. 

Hirasawa,  M. ,  Kiyono,  H.,  Shiota,  T.  ,  Michalek,  S.M.,  and  McGhee,  J.R. 
Virulence  of  Streptococcus  mutans:   Immunochemical  Characterization  of  a 
Serotype  g  Defective  mutant  (C307).   Infect.  Immun.,  27:697-699,  1980. 
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TITLE  OF  PROJECT:  Studies  on  the  Genetics  of  Oral  Microflora 


GRANTEE  INSTITUTION  AND  UNIT:  Virginia  Commonwealth  University  School  of  Basic 

Sciences  &  Graduate  Studies 
PRINCIPAL  INVESTIGATOR:  Francis  Macrina 

ACTIVITY  SITE:  Richmond 


PROJECT  SUMMARY* 

Streptococcus  mutans  is  recognized  as  a  prime  etiologic  agent  in  human  den- 
tal caries  (tooth  decay).  The  long  range  objective  of  our  research  is  to  under- 
stand, at  the  molecular  level,  the  genetic  and  biochemical  base  of  S^.  mutans ' 
oral  colonization  ability  and  virulence.  As  a  primary  approach  to  this  problem, 
we  shall  dissect  the  genome  of  S^.  mutans  using  a  recombinant  DNA  system  that 
employs  transformable  Streptococcus  sanguis  as  a  host.  In  this  application,  we 
propose  to  refine  our  newly-developed  oral  streptococcal  recombinant  DNA  system 
by  constructing  more  useful  plasmid  vectors  and  by  isolating  mutants  of  the  S^. 
sanguis  host  that  will  permit  better  utilization  of  our  system.  These  include 
recombination  deficient  mutants  as  well  as  mutants  that  will  permit  the  direct 
selection  of  genes  specifying  sucrase  activity.  Using  standard  recombinant  DNA 
methods,  we  shall  clone  ^.  mutans  genes  involved  in  sucrose-glucan  metabolism 
including  glucosyl  (GT)  and  fructosyl  transferases,  dextranase  (dex),  invertase, 
phosphosucrase  and  glucan  binding  protein.  Strains  of  S.  sanguis  and  S^.  mutans 
bearing  chimeric  plasmids  will  be  used  to  study  the  role  of  the  GT,  dex  and 
glucan  binding  determinants  in  sucrose-glucan-mediated  adherence  in  vitro. 
Specific  information  relative  to  the  total  number  and  kinds  of  GT  genes  will  be 
obtained  including  the  physiologic  interaction  of  their  products  with  each  other 
as  well  as  with  glucan  binding  protein  and  dextranase.  The  plasmid  chimeras 
constructed  in  this  work  also  will  be  used  to  determine  the  organization  of 
genes  specifying  sucrase  activity  on  the  S^.  mutans  genome.  Strains  of  S.  mutan 
and  S^.  sanguis  constructed  in  this  work  will  be  assayed  for  cariogenicity  in 
germ-free  rats  in  order  to  test  the  relative  importance  of  the  above  genes  in 
determining  virulence. 


BIBLIOGRAPHIC  REFERENCES* 

Welch,  R.A.,  Jones,  K.R.,  and  Macrina,  F.L. 
Lincosamide-macrolide  in  Bactercides.  Plasmid.  2 

Markowitz,  S.M.,  Macrina,  F.L.,  and  Phibbs,  ..._  . 

Susceptibility  of  Mucoid  Pseudomonas  Aeruginosa  Strains  and  their  Spontaneous 
Occurring  Non-mucoid  Derivates.  J.  Antimicrob.  Chemotherapy,  in  press,  1979. 
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261-268,  1979. 
P.V.  Antimicrobial 
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TITLE  OF  PROJECT:  Peroxidase  in  Saliva  and  Prevention  of  Oral  Disease 


GRANTEE  INSTITUTION  AND  UNIT:  St.  Jude  Children's  Research  Hospital   Department 

of  Biochemistry 
PRINCIPAL  INVESTIGATOR:  Edwin  Thomas 

ACTIVITY  SITE:  Memphis 


PROJECT  SUMMARY* 

Lactoperoxidase,  hydrogen  peroxide  and  thiocyanate  ion  form  a  bacteriostatic 
system  in  saliva.  The  peroxidase-catalyzed  oxidation  of  thiocyanate  yields  hypo- 
thiocyanite  anion;  This  antibacterial  agent  oxidizes  a  portion  of  the  sulfhydryl 
components  of  bacteria,  causing  inhibition  of  essential  functions  and  inhibition 
3f  growth.  However,  bacteria  can  recover  from  this  limited  oxidation  of  sylf- 
lydryls.  The  inhibition  of  bacterial  functions  by  the  peroxidase  system  and  the 
nechanism  of  recovery  will  be  investigated,  using  the  cariogenic  organism.  Strep- 
tococcus mutans.   It  will  be  determined  whether  the  peroxidase  system  inhibits 
functions  that  may  contribute  to  the  cariogenic  activity  of  S_.  mutans,  including 
extracellular  dextran  synthesis,  dextran-induced  aggregation  and  lactic  acid 
excretion.  Also  these  studies  will  identify  the  bacterial  functions  that  are  not 
inhibited  and  which  contribute  to  the  recovery  process.  The  experiments  will  be 
carried  out  using  purified  components  and  in  saliva,  so  as  to  determine  whether 
other  components  of  saliva  modify  peroxidase  action,  and  whether  components  of 
saliva  are  chemically  modified  by  hypothiocyanite.  These  studies  should  help  to 
assess  the  importance  of  the  peroxidase  system  in  saliva,  and  establish  a  rationa 
Dasis  for  increasing  the  antibacterial  action  by  blocking  recovery.  The  location 
Df  oxidized  sulfhydryls  within  the  bacteria  will  be  determined  to  evaluate  the 
lypothesis  that  the  limited  oxidation  of  bacterial  components  is  due  to  the  in- 
ability of  hypothiocyanite  ion  to  penetrate  the  bacterial  cell  envelope.  Two  ap- 
proaches will  be  taken  to  increasing  the  access  of  hypothiocyanite  to  intracel- 
lular components:  1.  increasing  the  permeability  of  the  cell  envelope,  and  2.  chem- 
ically  modifying  the  hypothiocyanite  ion  to  produce  a  membrane-soluble  oxidizing 
agent.  The  objectives  are  to  increase  the  efficacy  or  selectivity  of  peroxidase 
antibacterial  action  in  ways  that  will  be  relevant  to  the  oral  environment.   In 
addition,  these  studies  will  determine  which  of  the  chemical  assays  for  peroxi- 
dase action  may  have  value  as  clinical  tests  for  antimicrobial  activity  and  micro 
3ial  susceptibility  in  saliva. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANTEE  INSTITUTION  AND  UNIT:  University  of  Miami  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Dorothea  Fitzgerald 
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PROJECT  SUMMARY* 

This  research  is  aimed  at  identifying  etiologic  factors  in  the  development 
of  dental  caries.  It  employs  animal  models  to  identify  the  types  of  human  oral 
organisms  which  possess  cariogenic  potential  and  to  test  the  effects  of  inhibi- 
tory agents  and  dietary  alterations  on  caries  and  the  caries-associated  micro- 
flora. Emphasis  is  on  the  potential  cariogenicity  of  dental  plaque  organisms 
other  than  Streptococcus  mutans,  since  the  role  of  S  mutans  in  caries  causation 
is  already  well  documented.  Approximately  50  strains  of  human  plaque  lacto- 
bacilli  representing  8  species  have  been  tested  in  hamsters  receiving  a  high 
sucrose  diet  (NIDR  2000).  Three  strains  caused  severe  caries  and  the  remainder 
were  much  less  active.  About  30  of  the  human  strains  of  lactobacilli  have  been 
tested  in  gnotobiotic  rats  receiving  Diet  2000  and  all  but  a  single  strain  of 
Lactobacillus  lactis  induced  some  caries,  primarily  of  the  molar  fissures.  Thus, 
while  most  lactobacilli  are  cariogenic  under  favorable  environmental  conditions, 
i.e.  in  the  gnotobiotic  rat,  they  may  be  blocked  from  expressing  this  potential 
in  conventional  animals  by  inability  to  compete  with  the  indigenous  oral  micro- 
flora and  establish  themselves  on  the  dentition  in  numbers  sufficient  to  cause 
disease.  The  future  course  of  this  research  will  include  attempts  to  determine 
the  biochemical  determinants  of  virulence  (cariogenicity)  in  the  lactobacilli, 
studies  of  their  interactions  with  other  oral  organisms  and  the  screening  of 
still  other  plaque  organisms  for  potential  cariogenicity. 


BIBLIOGRAPHIC  REFERENCES* 

Tanzer,  J.M.,  and  Fitzgerald,  R.J.  Lack  of  Caries  Inhibitory  Prop- 
erty of  2-deoxy-D-glucose  in  Rats.  J.  Dent.  Res.  57:440,  1978. 

Fitzgerald,  R.J.,  and  Fitzgerald,  D.B.   Cariogenicity  of  Human  Oral 
Lactobacilli  in  Animals.  J.  Dent.  Res.  58:  (Special  Issue  A):  A425  (Abstr.  1337' 
1979. 
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TITLE  OF  PROJECT:  Human  Sal iva-Streptococcal  Metabolic  Interactions 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Miami  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Richard  Cowman 
ACTIVITY  SITE:  Coral  Gables 


PROJECT  SUMMARY* 
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Recently  4  proteins  with  isoelectric  points  of  4.70,  4.90,  4.98,  and  5.05 
have  been  purified  from  mixed  saliva  of  a  caries-free  donor.  Each  of  these  pro- 
teins has  been  found  to  inhibit  growth  of  strep,  mutans  or  Strep,  sanguis.  The 
properties  of  these  proteins  will  be  compared  to  proteins  of  similar  electro- 
phoretic characteristics  from  saliva  of  caries-active  donors.  These  studiesalso 
will  include  the  identification  of  the  glandular  source  of  the  growth-inhibitory 
proteins. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Lysozyme-Cel 1  Surface  Interactions  and  Oral  Defense 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science  Center 

School  of  Dental  Medicine 
PRINCIPAL  INVESTIGATOR:  Jerry  Pollock 

ACTIVITY  SITE:  Stony  Brook 


PROJECT  SUMMARY* 

The  elucidation  of  how  lysozyme  exerts  its  muramidase,  "lectin-1 ike" , 
cationic  and  hydrophobic  effects  to  fulfill  its  biological  role  in  host  defense 
is  the  main  objective  of  our  research.  Through  an  in-depth  vc\_  vitro  investiga- 
tion of  lysozyme 's  bacteriolytic,  bactericidal  and  bacterial  aggregating  proper- 
ties, a  better  understanding  of  lysozyme's  in  vivo  antibacterial  role  should 
emerge.  Since  the  microbicidal  activity  of  lysozyme  may  be  dependent  upon  mech- 
anisms similar  to  those  reported  for  leukocyte  cationic  proteins,  this  proposal 
will  examine  the  virtually  unexplored  antibacterial  effects  of  parotid  salivary 
cationic  proteins.  Cationic  proteins  and  other  salivary  components  will  be  test 
ed  in  conjunction  with  lysozyme  for  potential  synergistic  antibacterial  effects. 
An  understanding  of  how  lysozyme  may  function  in  the  immune  response  will  be 
achieved  through  studies  of  the  interaction  of  lysozyme  with  human  mononuclear 
cells.  Screening  techniques  for  the  identification  of  lysozyme  receptors  will  be 
developed  and  receptors  on  bacterial  and  mammalian  cells  will  be  isolated  and 
characterized.  The  molecular  nature  of  the  interaction  of  the  purified  receptors 
with  lysozyme  will  also  be  investigated.  Such  studies  will  be  of  particular  sig- 
nificance since  several  of  these  bacterial  receptors  have  been  implicated  in  the 
pathogenesis  of  dental  caries  and  periodontal  disease.  Using  similar  screening 
procedures,  the  lysozyme  binding  components  of  parotid  saliva  will  be  isolated 
and  characterized.  A  radioimmunoassay  for  parotid  lysozyme  will  be  developed 
for  quantitation  of  true  concentrations  of  lysozyme  in  freshly  isolated  and 
fractionated  human  parotid  saliva. 


BIBLIOGRAPHIC  REFERENCES* 

Pollock,  J.J.,  Katona,  I.I.,  Goodman,  H.,  Cho,  M.I.,  and  lacono,  V.J. 
Bacteriolysis  of  Streptococcus  mutans  BHT  by  Lysozyme  and  Inorganic  Anions  Pres- 
ent in  Saliva.  Archs.  Oral  Biol.,  in  press,  1981. 

Goodman,  H.,  Pollock,  J.J.,  Katona,  I.I.,  lacono,  V.J.,  Cho,  M.I., 
and  Thomas,  E.   Lysis  of  Streptococcus  mutans  BHT  by  Hen  Egg  White  Lysozyme 
and  Inorganic  Sodium  Salts.  J.  Bacterid.,  in  press,  1981. 
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TITLE  OF  PROJECT:  Compliance  Factors  in  Caries  Prevention 


GRANTEE  INSTITUTION  AND  UNIT:  Columbia  University  College  of  Physicians  & 

Surgeons 
PRINCIPAL  INVESTIGATOR:  Mata  Nikias 

ACTIVITY  SITE:  New  York 


PROJECT  SUMMARY* 

This  study  will  determine:  the  extent  to  which  people  comply  with  caries  pre 

vention  procedures  and  maintain  compliance  behavior  over  time;  and  the  extent  to 

which  compliance  is  related  to  characteristics  of  the  patient  and  his  milieu,  of 

the  regimen  and  of  the  dental  setting.   It  will  also  examine  the  relationship  of 
these  factors  and  of  degree  of  compliance  behavior  to  oral  status. 

Data  will  be  collected  by  home  visit  interviews  from  patients  who  have  com- 
pleted recognized  and  professionally  defined  preventive  dentistry  programs  at 
private  offices  of  dentists. 

In  each  case  assessments  will  be  made  of  performance  of  prescribed  proce- 
dures and  oral  status  by  observation;  reported  compliance,  social  psychological 
and  demographic  characteristics  of  patients,  characteristics  of  the  regimen,  of  j 
the  dental  setting,  and  of  the  communication  approach  will  be  determined  from  thp 
interview  and  other  sources. 

These  data  will  be  analyzed  to  see  what  factors  and  processes  predict  com- 
pliance and  develop  a  typology  of  compilers.  The  study  will  be  valuable  for  im- 
proving existing  caries  preventive  programs  and  for  designing  the  kind  of  appeal 
that  may  increase  compliance  to  caries  prevention  programs. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Cell  Adherence  of  Dental  Plaque  Forming  Streptococci 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Miami  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Mead  McCabe 
ACTIVITY  SITE:  Miami 


PROJECT  SUMMARY* 

The  macromolecular  components  of  oral  streptococci  endowing  them  with  the 
ability  to  specifically  bind  to  human  oral  tissues  are  being  studied.  Bacteria 
included  in  these  studies  are  Streptococcus  mutans,  an  oral  pathogen  which  is 
thought  to  achieve  adherence  to  the  tooth  surface  by  synthesizing  and  binding 
water-insoluble  adherent  glucans,  and  Streptococcus  sanguis,  which  appears  to 
utilize  host  salivary  and  cell-surface  glycoproteins  to  achieve  specific  adher- 
ence to  the  tooth  surface  or  the  oral  epithelium.  The  several  glucosyl transfer 
ases  (GTF)  elaborated  by  S.  mutans  comprise  three  distinct  enzyme  types.  Sucrose 
dependent  cell-to-surface  adherence  appears  to  be  mediated  by  one  group  of  GTF, 
synthesizing  insoluble  glucan,  while  subsequent  plaque  formation  requires  a  sec 
ond,  unique  insoluble  glucan-producing  GTF  which  is  not  needed  for  cell  to  sur- 
face adherence.  Two  S^.  mutans  lectins,  on  binding  glucans  and  the  second  binding 
glycoproteins,  may  serve  to  attach  cells  to  adherent  glucan  during  sucrose-de- 
pendent adherence  and  to  dental  pellicle  glycoproteins  during  sucrose-independeni 
adherence,  respectively.  Continuing  studies  are  directed  to  the  conformation  of 
the  roles  of  these  GTF  enzymes  and  lectins  in  cell  adherence  and  plaque  forma- 
tion by  S.  mutans.  Glycoprotein-binding  proteins  of  S^.  sanguis ,  previously 
identified,  were  not  studied  during  the  current  year.   It  is  planned  to  isolate 
these  proteins,  confirm  their  carbohydrate-binding  abilities  and  determine  their 
roles  in  cell  to  surface  adherence  mediated  by  salivary  glycoproteins  of  the 
dental  pellicle. 


BIBLIOGRAPHIC  REFERENCES* 

McCabe,  M.M.,  and  Hamelik,  R.M, 
Proteins  from  Streptococcus  mutans. 


Adv. 


Multiple  Forms  of  Dextran-Binding 
Exp.  Med.  Biol.  107:749-759,  1978. 
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TITLE  OF  PROJECT:  Strontium  and  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Eastman  Dental  Center  Department  of  Caries 

Research 
PRINCIPAL  INVESTIGATOR:  Martin  Curzon 

ACTIVITY  SITE:  Rochester 


PROJECT  SUMMARY* 

The  analysis  of  samples  collected  in  Northwest  Ohio  (high  strontium  area)  in 
Dctober,  1978  will  continue  for  as  many  trace  elements  as  possible. 

Transfer  of  aTl  analytical  data  to  computer  cards  with  cross  reference  to 
individual's  residence  and  caries  prevalence. 

Studies  on  the  effects  of  strontium  on  tooth  morphology  will  continue  using 
an  animal  model . 

Further  field  studies  will  be  carried  out  in  the  fall  of  1979  to  collect 
Tiore  samples  for  study  and  analysis.  Emphasis  will  be  given  to  the  collection 
of  plaque  and  studies  on  plaque  activity,  inorganic  composition  and  microbial 
content. 


BIBLIOGRAPHIC  REFERENCES' 
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CURRENT  PERIOD  OF  SUPPORT 
6/1/81  -  5/31/82 


TITLE  OF  PROJECT:  Mechanism  of  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT: 


American  Dental  Association  Health  Foundation, 
Research  Unit  at  the  National  Bureau  of  Standards 

PRINCIPAL  INVESTIGATOR:  Walter  Brown 


ACTIVITY  SITE:  Gaithersburg 


PROJECT  SUMMARY* 

The  study  of  the  composition  and  properties  of  enamel  fluid  as  a  function  of 
external  conditions  will  be  continued.  By  using  some  of  our  new  techniques,  we 
hope  to  obtain  not  only  equilibrium  values  of  the  composition  but  also  an  accu- 
rate measurement  of  the  rate  change  of  the  relevant  compositions  and  therefore 
determine  the  diffusion  fluxes  within  enamel.  We  may  thus  find  which  ions  are 
rate  controlling  in  the  decay  process. 

Three  new  projects  will  also  begin:  1.  We  will  modify  the  permselective 
properties  of  enamel  and  perform  some  of  our  previous  experiments  in  order  to 
deduce  the  effect  of  plaque  and  pellicle  on  enamel  fluid  composition.  2.  The 
plaque  project  performed  in  conjunction  with  the  Forsyth  Dental  Center  will  con- 
tinue in  order  to  obtain  the  calcium,  phosphate,  fluoride  and  pH  levels  directly 
in  contact  with  carious  and  sound  enamel.  3.  The  diffusion  of  chloride  and 
fluoride  in  enamel  will  be  extensively  studied  in  order  to  obtain  information  on 
the  transport  rate  and  reaction  of  fluoride  inside  carious  and  sound  enamel. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  Kinetics  and  Mechanisms  of  Action  of  Fluorides 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Iowa  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  James  Wefel 
ACTIVITY  SITE:  Iowa  City 


PROJECT  SUMMARY* 

The  ability  of  various  fluoride  treatments  to  reduce  dental  disease  is  well 
documented,  but  the  mechanisms  involved  are  not  well  established.   The  mode  of 
action  of  fluoride  in  promoting  remineralization  as  well  as  reducing  enamel  solu- 
bility are  being  studied.  A  multi -disciplinary  approach  is  being  used  so  that 
both  the  solution  mediated  events  and  morphological  as  well  as  histological 
changes  on  or  within  the  enamel  may  be  investigated. 


The  agents  tested  included  sodium  fluoride, 
fluoride  and  sodium  hexafluorostannate.  All  agen 
enamel  fluoride  levels  when  a  minimal  washing  pro 
for  24  hours  with  either  IM  KOH  to  remove  soluble 
thetic  saliva"  reduced  the  levels  of  fluoride  to 

The  only  treatment  which  showed  consistent  r 
was  titanium  tetrafluoride.  Since  the  fluoride  u 
less  than  that  of  APF  we  looked  for  morphological 
acid  resistant  surface  coating  of  unknown  composi 
the  reduction  in  lesion  formation. 


ammonium  fluoride,  titanium 

ts  were  effective  in  increasing 

cedure  was  emoloyed.  Washing 

calcium  fluoride  or  with  "syn- 
nearly  control  levels. 

eductions  in  lesion  formation 
ptake  from  this  treatment  was 
differences  in  the  enamel.  An 
tion  was  deemed  responsible  for 


BIBLIOGRAPHIC  REFERENCES* 

Harless,  J.,  Wefel,  J.S.,  Wei,  S.H.Y.,  and  Silverstone,  I.M.  Topical  F 
Effects  on  Surface  Morphology.  Lesion  Initiation  and  F  Uptake.  J.  Dent.  Res.  59. 
Special  Issue  A.  491 .  1980. 
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12/1/80  -  11/30/81 


TITLE  OF  PROJECT:  Plaque  Bacteria  as  Predictors  of  Human  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Michigan  School  of  Public  Health 
PRINCIPAL  INVESTIGATOR:  Brian  Burt 
ACTIVITY  SITE:  Ann  Arbor 


PROJECT  SUMMARY* 

The  study  is  to  assess  the  extent  to  which  S.  mutans ,  S.  sanguis  and  organ 
isms  of  the  lactobacillus  species  precede  the  clinical  manifestation  of  fissure 
caries.  It  will  also  examine,  over  time  the  quantitative  relationship  between 
these  organisms  in  both  clinically  sound  and  in  clinically  carious  teeth.  The 
time  sequence  of  colonization  of  the  organisms,  will  be  related  to  the  developmeni; 
or  absence  of  development,  of  clinical  caries,  and  the  study  will  seek  to  demon 
strate  microbiological  developments  that  predict  the  diagnosis  of  clinical  caries 
with  a  high  degree  of  probability.  This  three-year  longitudinal  study  is  an 
epidemiological-microbiological  collaboration.  The  study  began  with  495  childrer 
aged  6-7  in  the  nonfluoridated  community  of  Coldwater,  Michigan,  in  April  1979. 
Each  child  is  having  samples  of  dental  plaque  taken  from  the  occlusal  fissures  of 
the  mandibular  first  permanent  molars  at  six-month  intervals,  and  is  receiving  a 
dental  examination  each  year.  Results  of  the  subsequent  bacterial  counts  are 
compared  with  the  carious  status  of  the  teeth  as  determined  by  clinical  examina- 
tions, and  the  results  from  various  examination  and  sampling  cycles  compared. 


BIBLIOGRAPHIC  REFERENCES* 
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CURRENT  PERIOD  OF  SUPPORT 
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TITLE  OF  PROJECT:  Streptococcus  sanguis  Receptors  -  Salivary  Glycoproteins 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science  Center 

School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Michael  Levine 

ACTIVITY  SITE:  Buffalo 


PROJECT  SUMMARY* 

The  purpose  of  this  proposal  is  to  continue  our  studies  on  the  specificity 
of  interaction  of  salivary  glycoproteins  with  oral  streptococci.  Glycoproteins 
which  will  be  studied  include  mucin,  lactoferrin,  and  secretory  IgA.  Strepto- 
cocci to  be  studied  include  representative  strains  of  the  three  serotypes  of 
streptococcus  sanguis  as  described  by  Rosan,  1974.  Studies  will  be  aimed  at 
determining  what  portion  of  each  salivary  glycoprotein  (ligand)  is  responsible 
for  interactions  with  the  representative  strains  of  S^.  sanguis.  The  specific 
salivary  ligand  will  then  be  utilized  to  isolate  the  bacterial  surface  receptor 
involved  in  this  interaction.  Isolation  will  be  performed  using  affinity  chrom 
atography  techniques.  Purified  surface  receptors  will  then  be  characterized  witl- 
respect  to  their  chemical  composition  and  physical  properties.  These  studies  are 
aimed  at  defining  the  specialized  role  of  salivary  glycoproteins  in  non-immune  I 
bacterial  clearance  and  adherence  phenomena,  the  former  being  a  major  protective 
function  in  the  oral  cavity. 


BIBLIOGRAPHIC  REFERENCES* 

Tabak,  L.A.,  and  Levine,  M.J.  Characterization  of  Monkey  Salivary  Mucin- 
Oligosaccharides,  J.  Dent.  Res.  59.  Special  Issue  A.  Abstract  No.  4.  1980. 

Tabak,  L.A.,  Levine,  M.J.,  and  Stinson,  M.W.  Evidence  for  Specific  Binding 
of  Salivary  Mucin  to  Streptococcus  sanguis.  J.  Dent.  Res.  59.  Special  Issue  A. 
Abstract  No.  89.  1980. 
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TITLE  OF  PROJECT:  Replacement  Therapy  of  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center  Department  of  Microbiology 
PRINCIPAL  INVESTIGATOR:  Jeffrey  Hillman 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

Lactate  dehydrogenase  (LDH)-deficient  mutants  of  Streptococcus  mutans  pro- 
duce less  acid  from  the  metabolism  of  carbohydrates  than  do  wild-type  strains  of 
this  organism.  As  a  result,  they  are   less  cariogenic.  When  the  mutants  are 
implanted  in  the  mouths  of  laboratory  rats,  these  animals  become  relatively 
resistent  to  infection  by  naturally  occurring  strains  of  ^.  mutans.  Current 
studies  are  devoted  to  extending  these  findings  to  determine  the  ability  of 
LDH-deficient  mutants  to  serve  as  effector  strains  in  the  replacement  therapy  of 
dental  caries. 

Three  groups  of  15  irus  monkeys  have  been  infected  with  an  LDH  mutant,  its 
parent,  or  sham  infected.  At  3-month  intervals,  the  animals  will  be  assessed 
for  the  incidence  and  severity  of  dental  caries,  changes  in  their  oral  microbiotc 
and  immunological  responses  to  the  infecting  agent. 

In  a  separate  study,  the  ability  of  an  LDH  mutant  to  inhibit  colonization 
of  irus  monkeys  will  be  assessed.  Also,  the  end  products  of  glucose  and  sucrose 
metabolism  will  be  analyzed  in  chemostat  cultures  of  the  mutant  to  determine  the 
possible  production  of  toxic  metabolites.  Finally,  a  genetic  system  to  promote 
transfer  of  chromosomal  markers  in  S^.  mutans  will  be  attempted.  The  system  to 
be  employed  involves  use  of  the  R15  plasmid  from  Escherichia  col i . 


BIBLIOGRAPHIC  REFERENCES* 

Johnson,  C.P.,  Gross,  S.M.,  and  Hillman,  J.D.       Cariogenic  Potential 
in  vitro  in  Man  and  in  vivo  in  the  Rat  of  Lactate  Dehydrogenase  Mutants  of 
Streptococcus  mutans.  Archs.  Oral  Biol.  25:  707-713,  1980. 

Johnson,  K.P.,  and  Hillman,  J.D.       Colonization  of  Teeth  by  LDH- 
Deficient  Mutants  of  Streptococcus  mutans.  J.  Dent.  Res.  59A:  464,  1980. 


*Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-220 


FY  81 


GRANT  (RESEARCH) 


ROl-DE-04600 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/77  -  1/31/84 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:   Hydroxyapati te  Remineral ization  -  The  Role  of  Fluoride 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Michigan  School  of  Pharmacy 
PRINCIPAL  INVESTIGATOR:   Jeffrey  Fox 
ACTIVITY  SITE:  Ann  Arbor 


PROJECT  SUMMARY* 

A  physical  model  involving  two  different  crystalline  sites  for  dissolution 
has  been  proposed  to  explain  the  dissolution  behavior  of  hydroxyapati  te  and  tootl- 
enamel.  This  model  has  been  used  to  correlate  the  behavior  of  hydroxyapati te 
observed  at  the  crystal  level  with  behavior  observed  at  a  macro  level,  for  exam- 
ple, a  compressed  pellet  of  hydroxyapati te  or  a  block  of  tooth  enamel. 

The  object  of  this  project  is  to  extend  the  model  so  that  it  accurately 
describes  remineralization  as  well  as  demineral ization,  including  the  effect  tha 
demineral ization  has  on  the  rate  and  extent  of  subsequent  remineralization. 

The  experimental  aspect  of  the  project  is  focused  on  the  kinetics  of  demin- 
eral ization  and  remineralization  of  suspensions  of  hydroxyapati te  crystals,  con- 
sidering the  influence  of  both  ambient  solution  composition  (including  the  pres- 
ence or  absence  of  fluoride)  and  the  current  state  of  the  crystals(demineral ized 
already  partly  remineralized  or  untreated).  As  a  model  for  the  behavior  of  sus- 
pensions evolves,  this  information  will  be  used  to  build  a  model  for  the  com- 
pressed pellet  of  hydroxyapati te  and  appropriate  experiments  will  be  done  to  tes'. 
the  model,  incorporating  demineralization/remineralization  kinetics,  fluoride 
gradients  and  mineral  density  gradients  as  the  main  observables. 

A  successful  model  would  contribute  much  to  our  quantitative  understanding 
of  the  behavior  of  hydroxyapati te  and  enamel  and  would  ultimately  be  a  useful 
tool  in  the  design  of  therapy  for  enhancing  caries  resistance  or  repairing 
early  lesions. 


BIBLIOGRAPHIC  REFERENCES' 


*Sniithsonian  Science  Information  Exchange,  "Notice  of  Research  Project." 

2-221 


FY  81 


r 


GRANT  (RESEARCH) 


TITLE  OF  PROJECT:  Adherence  of  Dental  Plaque  Bacteria  to  Hydroxyapati te 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/77  -  2/28/83 


R01-DE-04614 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/82 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Minnesota  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  William  Liljemark 
ACTIVITY  SITE:  Minneapolis 


PROJECT  SUMMARY* 

The  main  thrust  of  this  research  effort  is  to  elucidate  what  mechanism/s 
human  dental  plaque  bacteria,  especially  the  streptococci,  utilize  to  colonize 
the  tooth  surface.  The  use  of  an  in  vitro  adherence  assay  system  which  facili- 
tates the  quantification  of  bacteria  adhering  to  saliva-coated  hydroxyapati te  is 
extensively  utilized.  Isolation  of  protein/s  containing  biologically  active 
adherence  blocking  components  from  the  cell  surface  of  the  oral  streptococci  has 
been  accomplished.  These  surface  components  have  a  molecular  weight  of 
70-90,000  daltons,  and  isoelectric  points  of  4.8-4.9.  Functional  and  immuno- 
logical relatedness  of  these  cell  surface  components  is  being  studied  among  and 
between  the  species  of  streptococci  which  predominate  in  human  dental  plaque. 
Additionally,  growth  of  these  streptococci  in  subminimal  inhibitory  concentra- 
tions of  certain  antibiotics  seem  to  reduce  the  adherence  levels  of  these 
microbes  to  saliva-coated  hydroxyapati te  without  affecting  the  in  vitro  growth  o1 
these  organisms.  These  studies  suggest  potential  i£  vivo  control  of  coloniza- 
tion by  certain  of  these  oral  streptococci  to  the  tooth  surface,  which  could 
lead  to  effective  control  of  dental  caries  and  periodontal  disease/s. 


BIBLIOGRAPHIC  REFERENCES* 

Liljemark,  W.F.,  Bloomquist,  C.G.,  and  Germaine,  G.R. 
Bacterial  Aggregation  on  the  Adherence  of  Oral  Streptococci, 
press,  March  1981 . 

Liljemark,  W.F.,  Bloomquist,  C.G.  Isolation  of  a 
Surface  Component  from  Streptococcus  sanguis  which  Modulates 
Saliva-Coated  Hydroxyapati te.  Infect.  Immun.,  in  press,  1981 
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TITLE  OF  PROJECT:  Fluoride-Cadmium  Interaction  in  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Oregon  State  University  School  of  Agriculture 
PRINCIPAL  INVESTIGATOR:  Philip  Whanger 
ACTIVITY  SITE:  Corvallis 


PROJECT  SUMMARY* 

The  proposed  research  will  inves 
mium,  particularly  in  regard  to  the  d 
accomplished  by  presenting  various  fl 
and  measuring  the  effect  of  cadmium  o 
static  properties  of  fluoride.  We  wi 
fluoride  into  enamel,  and  if  fluoride 
hard  and  soft  tissues  of  the  rat.  Th 
relations  between  the  cadmium  and  flu 
their  relations  to  dental  caries.  Th 
factor,  cadmium,  influences  the  devel 


tigate  the  interaction  of  fluoride  and  cad- 
evelopment  of  dental  caries.  This  will  be 
uoride-cadmium  drinking  solutions  to  rats 
n  experimental  dental  caries  and  the  cario- 
11  test  if  cadmium  alters  the  uptake  of 
affects  the  deposition  of  cadmium  in  the 
e  proposed  research  will  also  test  for  cor- 
oride  concentrations  in  human  enamel  and 
ese  studies  will  show  how  one  environmental 
opment  of  dental  caries. 
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TITLE  OF  PROJECT:  Fluoride-Cadmium  Interaction  in  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Oregon  Health  Sciences  Center  School 

of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Thomas  Shearer 

ACTIVITY  SITE:  Portland 


PROJECT  SUMMARY^ 
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to  determine  how  cadmium  increases 
ies  prevention  by  fluoride.  Studies 
metabolized  by  developing  teeth.  We 
associated  with  the  organic  or  inor- 
ies  will  also  continue  to  determine  if 
roperties  of  developing  teeth.  Proposed, 
i th  the  electron  probe,  blood  calcium 
density  gradient  measurements  of  enamel 
perimental  animal  used  will  be  the  rat. 


BIBLIOGRAPHIC  REFERENCES* 

Shearer,  T.R.,  Britton,  J.I.,  DeSart,  D.J.,  and  Johnson,  J.R.  Influence  of 
Cadmium  on  Caries  and  Cariostatic  Properties  of  Fluoride  in  Rats.  Arch.  Environ. 
Hlth.  35(3):176-180,  1980. 

Johnson,  B.E.,  Shearer,  T.R.,  and  Whanger,  P.O.  Metabolism  of  Cadmium  by 
Developing  Rat  Molars.  Fed.  Proc.  Atlanta.  Ga. ,  in  press,  1981. 
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TITLE  OF  PROJECT:  Reactions  of  Titanium  Fluoride  with  Hydroxyapati te 


GRANTEE  INSTITUTION  AND  UNIT:  Cornell  Col  lege  School  of  Liberal  Arts 
PRINCIPAL  INVESTIGATOR:  Truman  Jordan 
ACTIVITY  SITE:  Mount  Vernon 


PROJECT  SUMMARY* 

Topical  appli 
fective  chemothera 
of  such  topically 
component.   It  is 
aspect  of  the  mech 
proach  will  be  to 
hydroxyapati te  in 
tified,  powdered  d 
tetrafluoride  and 


cation  of  titanium  tetrafluoride  has  shown  promise  as  an  ef- 
peutic  agent  in  combating  tooth  decay.  The  mechanism  of  actior 
applied  fluorides  probably  has  both  a  chemical  and  a  biologica 
the  objective  of  this  project  to  investigate  the  chemical 
anism  of  action  of  titanium  tetrafluoride.  The  initial  ap- 
study  the  reactions  of  titanium  tetrafluoride  with  powdered 
aqueous  media.  When  the  products  of  this  reaction  are  iden- 
ental  enamel  and  enamel  slabs  will  be  treated  with  titanium 
the  reaction  products  studied. 


The  products  of  these  reactions  will  be  identified  by  application  of  x-ray 
diffraction,  infrared,  atomic  absorption,  and  wet  chemical  analytical  methods. 
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GRANTEE  INSTITUTION  AND  UNIT:   Forsyth  Dental  Center  Department  of  Immunology 
PRirjCIPAL  INVESTIGATOR:   Martin  Taubman 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

This  research  will  seek  to  develop  an  immunologic  basis  for  the  selection  oi 
GTF  enzymes  from  Streptococcus  mutans  which  will  induce  protection  against  denta 
caries  in  rodents  caused  by  commonly  encountered  serotypes  of  this  microorganism 
Procedures  will  be  performed,  primarily  in  rats,  to  delineate  both  immunologic 
parameters  of  the  secretory  (esp.  salivary)  immune  responses  and  the  function  of 
these  salivary  immune  responses  in  protecting  the  animals  from  experimentally 
induced  dental  caries.  Animals  will  be  immunized  with  crude  and  defined  enzyme 
antigens  from  S^.  mutans  and  the  induction  of  antibody  will  be  assessed  by  func- 
tional inhibition  and  radioactive  GTF  binding  assays. 

The  parameters  of  the  secretory  immune  response  to  be  studied  include: 
relative  affinity,  relative  avidity,  maturation,  duration,  anamnesis,  priming, 
and  T-cell  dependence  of  secretory  antibody.  Factors  influencing  the  kinetics, 
anamnesis,  and  priming  of  immunocompetent  cells  in  the  salivary  glands  will  also 
be  investigated.  Relative  affinity  and  avidity  of  secretory  antibody  will  be 
determined  using  the  haptenated  bacteriophage  neutralization  inhibition  tech- 
nique. Antibody  activity  of  different  Ig  classes  will  be  determined  by  sensi- 
tive hapten  binding  techniques.  A  combined  immunofluorescence  technique  will  be 
used  to  detect  antibody-forming  cells  in  salivary  glands. 

The  antigen  preparations  and  immunization  protocols  will  be  integrated  to 
develop  conditions  which  might  be  eventually  feasible  for  use  in  humans. 


BIBLIOGRAPHIC  REFERENCES' 


M.A.,  and  Ebersole,  J.L.   Natural  and  Systemic 
Administration  of  Glucosyl transferase  Antigen  Complex, 


Smith ,  D, J. ,  Taubman 
Antibody  Response  to  Oral 
Infect.  Immunity,  1980. 

Taubman,  M.A.,  Smith,  D.J.,  and  Ebersole,  J.L.   Conventional  and 
Specialized  Rodent  Models  for  Studies  of  Immune  Mechanisms  and  Dental  Caries, 
to  be  published  as  part  of  Symposium  Animal  Models  in  Cariology,  1980. 
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TITLE  OF  PROJECT:  F-Releasing  and  Acid  Barrier-Polymer  Caries  Therapies 


GRANTEE  INSTITUTION  AND  UNIT:   Louisiana  State  University  Medical  Center  School 

of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Henry  Rawls 

ACTIVITY  SITE:  New  Orleans 


PROJECT  SUMMARY* 

The  objective  of  this  project  is  to  explore  and  develop  new  means  of  control- 
ing  caries  by  investigating  methods  of  interfering  with  the  transport  of  mineral 
)ut  of  tooth  structure.  Polymer  or  polymer-forming  forumulations  are  to  be  de- 
posited inside  early,  subsurface,  lesions.  The  polymer  systems  to  be  investigatec 
e  those  which  can  be  expected  to  operate  as  diffusion  barriers  and/or  by  releas- 
ing fluoride  into  the  local  lesion  environment. 

Several  polymer  systems  have  been  studied:  phenol/alcjehydes,  the  fluoride 
salts  of  amine-substituted  monomers,  phosphonate-substituted  monomers,  hydroxyl- 
iubstituted  monomers,  and  preformed  polymers  with  phosphonate  and/or  fluoride- 
releasing  pendant  groups. 

The  fluoride  salts  of  several  amine-substituted  monomers  were  found  to  be 
;apable  of  rapid  homo-  and  copolymerization  at  mouth  temperature  in  bulk,  and  in 
iqueous  and  alcoholic  solutions.  The  most  promising  of  these  materials  fully 
permeates  subsurface  enamel  lesions  when  applied  with  a  brush,  and  polymerizes  in 
0-15  min  as  a  highly  crosslinked  terpolymer.  Untreated  lesions  were  found  to 
elease  3  times  the  amount  of  phosphate  in  weak  acid  buffer  as  did  lesions  treat- 
ed with  the  terpolymer.   It  releases  a  total  of  8  mg  fluoride/g  at  a  decreasing 
ate  over  four  days  in  neutral  buffer,  during  which  time  it  adsorbs  only  4  per- 
:ent  by  weight  of  water. 

A  preformed  polymer  containing  phosphonate  pendant  groups  was  found  to  have 
strong  adsorption  affinity  for  hydroxapati te.  This  polymer  forms  a  protective 
ilm  when  applied  from  50  percent  ethanol .  A  monomolecular  layer  provides  sub- 
tantial  protection  against  weak  acid  demineral ization.  Such  a  material  could 
erve  as  a  protective  mouthrinse. 
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TITLE  OF  PROJECT:  Zinc  Deficiency  and  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  Howard  University  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Noah  Calhoun 
ACTIVITY  SITE:  Washington,  D.C 


PROJECT  SUMMARY* 


We  will  repeat  our  study  of  the  pre-eruptive  in 
Df  subsequent  dental  caries  susceptibility.  After  d 
uckling  pups  will  be  divided  into  four  groups.  A  z 
Fed  a  diet  containing  a  maintenance  level  of  zinc. 
receive  a  diet  high  in  zinc.  The  pair  fed  group  wil 
zinc  sufficient  diet  equal  in  amount  to  the  intake  o 
supplemented  group  will  be  fed  the  zinc  deficient 
zinc  to  maintain  weights  and  plasma  zinc  levels  simi 
group.  At  weaning,  the  pups  will  be  fed  a  cariogeni 
scored  for  dental  caries. 

Then  we  will  continue  with  studies  to  determine 
influencing  caries  susceptibility.  We  will  examine 
jiet,  eruption  time  of  the  molars,  tooth  histology  a 
ations. 


fluences  of  a  zinc  deficiency 
elivery,  female  rats  and  their 
inc  deficient  groups  will  be 
the  zinc  sufficient  group  wil 
1  be  fed  an  amount  of  the 
f  the  zinc  deficient  group, 
diet  plus  a  supplement  of 
lar  to  the  zinc  sufficient 
c  diet  and  after  5-6  weeks 


I 


why  the  zinc  deficiency  is 
the  microflora  changes  with 
nd  saliva  composition  alter- 


Also,  we  will  examine  post-eruptive  influences  of  zinc  deficiency.  Rats 
^/ill  be  fed  a  zinc  deficient  cariogenic  diet  beginning  at  weaning  and  then  scored 
for  caries.  This  group  will  be  compared  with  ad  libitum  and  pair  fed  groups  re- 
ceiving the  cariogenic  diet  with  adequate  zinc. 
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TITLE  OF  PROJECT:  Development  of  Immunity  to  Cariogenic  Strep 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Chicago  Pritzker  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Barbara  Peri 
ACTIVITY  SITE:  Chicago 


PROJECT  SUMMARY* 

Interaction  of  genetic  and  environmental  factors  regulating  the  immune 
response  to  environmental  antigens  on  mucosal  surfaces  is  being  studied.  The 
influence  of  exposure  to  cariogenic  bacteria  at  various  ages  and  by  various 
routes  on  amount  and  isotype  of  antibody  is  emphasized. 


The  model  system  used  is  based  on  our 
Harvard  caries-resistant  (HCR)  rats  differ 
(HCS)  rats  in  their  immune  response  to  cari 
(S.F.).  We  have  independently  tested  the  e 
influence  this  difference  to  identify  a  fac 
the  gnotobiotic  HCR  rat.  Dental  caries  inc 
bacterial  agglutinin  titer,  induced  by  muco 
Identification  of  immunoglobulin  class  of  s 
fine  the  mechanism  of  observed  differences 
tive  role  of  secretory  antibody  and  the  muc 
look  for  differences  in  maturation  of  Peyer 
under  various  gnotobiotic  environments. 


published  observations  that  inbred 
from  the  Harvard  caries-susceptible 
ogenic  Streptococcus  faecal  is  ND547 
nvironmental  variables  that  appear  to 
tor  regulating  antibody  production  in 
idence  correlates  well  with  changes  ir 
sal  associated  antigen  in  this  model, 
pecific  antibody  should  help  to  de- 
in  responses  and  the  possible  protec- 
osal  immune  response.  We  also  will 
's  Patches  in  the  two  rat  strains 
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TITLE  OF  PROJECT:   Characteristics  of  Cariogenic  Dental  Plaque 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Maryland  Baltimore  Professional 

Schools,  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:   Glenn  Minah 

ACTIVITY  SITE:  Baltimore 


PROJECT  SUMMARY* 

The  general  goals  of  this  project  are  1)  to  define  taxonomically ,  the  micro- 
)ial  composition  of  cariogenic  and  non-cariogenic  dental  plaques;  2)  to  determine 

he  metabolic  characteristics  of  cariogenic  and  non-cariogenic  plaques  and  3)  to 
evaluate  the  effect  of  sodium  fluoride  on  the  microbial  composition,  metabolism 
ind  cariogenicity  of  cariogenic  dental  plaques.  The  investigation  will  be  dividec 

nto  3  phases.  First,  a  longitudinal  analysis  of  the  oral  microflora  and  the  su- 

rose  metabolism  of  saliva  will  be  conducted  with  human  volunteers  during  periods 
)f  high  and  low  sucrose  consumption.  Half  of  the  volunteers  will  be  caries-free 
individuals  and  half  caries-susceptible  individuals.  This  analysis  should  indi- 

ate  which  subjects  harbor  a  potentially  cariogenic  oral  microflora  as  well  as 
illow  a  correlation  between  sugar  intake  and  oral  microbial  profile  to  be  made. 

n  the  second  phase  of  the  project  the  same  subjects  will  wear  a  removable  ap- 
)liance  containing  enamel  surfaces  on  which  plaque  can  develop.  Half  of  the  ex- 
)erimental  plaques  on  each  appliance  will  be  exposed  to  cariogenic  substrates 

everal  times  a  day  for  3  weeks  and  half  simultaneously  exposed  to  a  control  sol- 
Jtion.  The  microflora  and  sucrose  metabolism  of  the  plaques  will  be  evaluated 
periodically  and  the  cariogenicity  of  the  plaques  determined  by  enamel  microhard- 
less  measurements.  These  dates  will  allow  a  correlation  between  the  oral  micro- 
)ial  profile  of  the  subjects  in  the  first  phase  of  the  project  and  the  ability  of 
:he  particular  types  of  microbiota  to  induce  experimental  dental  caries.  This 
information  along  with  the  data  from  the  first  phase  should  establish  what  micro- 
)ial  combination  will  most  likely  produce  dental  caries,  and  it  should  facilitate 
prediction  of  the  cariogenic,  or  lack  of  cariogenic  potential  of  the  microflora 
"he  third  phase  of  the  project  will  be  an  investigation  of  the  effect  of  a  poten- 
n'ally  cariostatic  agent,  sodium  fluoride,  on  the  microflora,  sucrose  metabolism 
ind  cariogenicity  of  experimental  plaques.  The  removable  model  and  the  same  humar 
volunteers  will  be  used  in  these  experiments.  The  results  of  the  third  study 
should  reveal  how  this  cariostatic  agent  can  be  used  most  effectively  to  alter 
lariogenic  activity  and  the  mechanisms  of  cariostasis  in  the  experimental  model. 
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TITLE  OF  PROJECT:  Reniineral  ization  of  Enamel  Caries  In  Vitro 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Iowa  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Leon  Silverstone 
ACTIVITY  SITE:  Iowa  City 


PROJECT  SUMMARY* 

Work  over  the  past  two  years  has  demonstrated  that  a  significant  degree  of 
remineral ization  of  both  natural  and  artificial  lesions  occurs  after  exposure  to 
a  calcifying  fluid  in  vitro.  The  aim  of  the  first  part  of  the  study  is  to  inves 
tigate  the  degree  of  remineralization  produced  using  short  exposure  times  which 
would  be  acceptable  clinically.  The  degree  of  remineralization  produced  over  one 
hour  exposure  increments  will  be  investigated  as  will  single  and  multiple  six- 
minute  exposures.  With  respect  to  lesion  progression,  work  will  be  carried  out 
to  compare  the  effect  of  remineralization  of  the  enamel  surface  superficial  to  a 
lesion,  relative  to  a  two-step  regimen  in  which  the  lesion  is  remineral ized  in 
depth  followed  by  high  surface  remineralization.  Parallel  studies  will  also  be 
carried  out  in  which  small  natural  lesions  will  be  exposed  to  the  artificial 
caries  medium  to  cause  lesion  progression.  The  effect  of  the  calcifying  fluid 
on  sound  enamel  surfaces  will  also  be  studied  as  will  its  use  on  acid-etched 
enamel.  Structural  changes  produced,  and  the  susceptibility  of  such  remineral- 
ized  surfaces  to  caries  in  vitro,  will  be  investigated. 

All  of  the  work  to  date  relating  to  the  production  of  caries-like  lesions 
and  their  remineralization  has  been  carried  out  on  "clean"  enamel  surfaces.  This 
was  essential  to  eliminate  variables  of  exogenous  origin.  Now  the  data  must  be 
made  more  realistic  in  terms  of  the  clinical  situation.  Work  in  the  second  part 
of  this  study  will  therefore  be  carried  out  to  investigate  the  effect  pellicle 
has  on  lesion  initiation,  progress  and  remineralization.  In  each  series  of  ex- 
periments, the  enamel  surface  on  one  half  of  a  tooth  will  be  maintained  "clean" 
whilst  the  surface  on  the  adjacent  tooth  half  will  be  covered  with  pellicle 
formed  in  vitro.  It  is  essential  to  find  out  just  what  effect  pellicle  has  on 
the  various  lesion  parameters  and  how  these  are  modified  when  pellicles  of  dif- 
ferent ages  are  employed. 
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TITLE  OF  PROJECT:  Anti-Caries  Mechanism  of  Fluoride  Complexes  In  Vitro 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Iowa  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Brian  Clarkson 
ACTIVITY  SITE:  Iowa  City 


PROJECT  SUMMARY* 

Pretreatment  of  enamel 
tion  has  already  been  shown 
enamel  fluoride  uptake  and 
optimizing  the  conditions  ( 
are  made,  it  has  been  possi 
mechanism  of  the  metal  ions 
has  suggested  that  two  mech 
levels  on  the  surface  and  i 
ities  of  calcium  and  phosph 
pending  on  the  presence  of 
ions  in  and  out  of  the  lesi 
sive.  This  present  work  wi 
anisms  in  cariostasis.  Thi 
various  ions  (metal,  fluori 
naturally  occuring  and  arti 
histological  appearance  of 
white  spot  lesions.  3)  The 
ance  will  be  investigated  d 
the  pretreatment  regimen  on 
white  spot  lesions  will  als 
ating  the  distribution  of  i 
profiles  observed  by  acid  e 
surface  enamel  will  be  exam 
polarized  light  microscopy. 


with  polyvalent  metal  ions  followed  by  APF  applica- 

to  be  more  effective  than  APF  alone  in  increasing 
preventing  caries-like  lesion  formation  in  vitro.  By 
pH,  concentration,  time)  under  which  these  treatments 
ble  to  reduce  enamel  surface  loss.  The  cariostatic 

followed  by  APF  treatment  is  not  known.  Recent  work 
anisms  may  be  involved;  one,  being  the  high  fluoride 
n  the  subsurface  enamel  affecting  the  chemical  activ- 
orus  thus  favoring  remineral ization;  the  other,  de- 
surface  coatings,  which  may  affect  the  diffusion  of 
on.  These  two  possibilities  are  not  mutually  exclu- 
11  investigate  the  part  played  by  both  of  these  mech- 
s  will  be  done  by  examining:  1)  the  distribution  of 
de,  calcium)  in  treated  sound  enamel  and  treated 
ficial  white  spot  lesions.  2)  The  morphological  and 
treated  sound  enamel  and  treated  naturally  occuring 
changes  in  ion  distribution  and  morphological  appear- 
uring  lesion  production  in  vitro.  4)  The  effect  of 

the  progression  of  existing  natural  and  artificial 
0  be  assessed.  The  analytical  techniques  for  evalu- 
ons  will  be  microprobe  analysis  and  fluoride  by  depth 
tch  and  microdissection  methods.  Surface  and  sub- 
ined  morphologically  by  SEM  and  histologically  by 
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TITLE  OF  PROJECT:  Trace  Metal  Uptake  in  Cariogenic  Streptococcus  Mutans 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Mississippi  Medical  Center  School 

of  Medicine 
PRINCIPAL  INVESTIGATOR:   Benjamin  Byers 

ACTIVITY  SITE:  Jackson 


PROJECT  SUMMARY* 

The  objectives  of  this  research  are:  1.  To  define  the  requirements  for  and 
effects  of  certain  metal  ions  (trace  metals),  including  calcium,  manganese,  mag- 
nesium, iron,  copper,  cobalt,  zinc  and  tin  on  growth  parameters  of  the  cariogenic 
organism  Streptococcus  mutans.  These  experiments  will  be  conducted  in  continuous 
cultures  in  a  chemostat  using  chemically  defined  medium  (treated  to  lower  trace 
metal  contamination  and  supplemented  with  high  purity  trace  metals)  under  con- 
trolled conditions  of  substrate  concentration,  trace  metal  additions,  oxygen 
tension,  and  pH.  2.  To  determine  the  mechanisms  of  uptake  and  transport  of  the 
above  metal  ions  through  kinetic  studies  for  definition  of  metal  ion  transport 
systems  and  to  measure  the  affinities,  specificities,  and  energy  dependence  of 
these  systems. 
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TITLE  OF  PROJECT:  F  Distribution  in  Teeth  Using  Silicate  Cement  Model 
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TOTAL  PERIOD  OF  SUPPORT 
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R01-DE-04904 


CURRENT  PERIOD  OF  SUPPORT 
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GRANTEE  INSTITUTION  AND  UNIT:  Indiana  University-Purdue  University  School  of 

Dentistry 
PRINCIPAL  INVESTIGATOR:  Ralph  Phillips 

ACTIVITY  SITE:  Indianapolis 


PROJECT  SUMMARY* 

The  objectives  of  this  research  are  to:  (1)  obtain  more  complete  definition 
of  the  mechanism  by  which  silicate  cement  protects  teeth  against  caries;  and  (2) 
use  these  data  to  explore  the  potential  of  incorporating  the  "silicate  mechanism" 
in  other  materials  to  provide  anticariogenic  properties.  All  the  evidence  indi- 
cates that  the  caries  inhibiting  ability  of  silicate  cement  is  derived  from  flu- 
oride incorporated  during  its  manufacture.  Research  indicates  that  the  fluoride, 
which  slowly  leaches  from  the  material,  acts  upon  both  the  hard  tooth  structure 
and  the  plaque.  This  study  is  concerned  with  obtaining  more  definitive  informa- 
tion with  respect  to  the  effect  on  the  tooth.  It  has  been  shown  that  the  flu- 
oride content  of  enamel  is  increased  and  its  acid  solubility  reduced  by  direct 
contact  with  silicate  cement.  However,  not  only  does  less  marginal  caries  occur 
in  teeth  restored  with  silicate  than  with  other  materials,  but  a  lower  caries 
incidence  in  other  regions  of  the  tooth  and  also  in  contact  areas  of  adjacent 
teeth  has  been  reported.  This  then  implies  more  than  a  localized  effect.  Thus, 
this  research  proposes  first  to  determine  the  effect  of  silicate  restorations  on 
the  fluoride  distribution  in  the  enamel  of  the  restored  teeth.  The  restorations 
will  be  placed  in  extracted  molar  teeth.  After  periods  ranging  from  1  month  to 
1  year,  the  fluoride  content  of  enamel  biopsies  taken  from  sites  adjacent  to  the 
restorations  and  at  other  sites  at  prescribed  distances  from  the  restoration  wil 
be  determined.  Control  data  will  be  obtained  from  comparable  tests  using  a 
fluoride-free  silicate  and  also  by  biopsy  of  unrestored  teeth.  Using  this  same 
procedure,  and  the  data  obtained  for  silicate  cement  as  a  model,  the  potential 
anticariogenic  properties  of  other  materials  which  contain  fluoride  or  to  which 
fluoride  has  been  added  will  be  evaluated.  These  materials  include  silicophos- 
phate  cement,  glass  isonomer  cement,  acrylic  and  BIS  GMA  resins. 


BIBLIOGRAPHIC  REFERENCES' 


♦Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-234 


FY  80 


GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
12/1/77  -  11/30/83 


R01-DE-04926 


CURRENT  PERIOD  OF  SUPPORT 
12/1/80  -  11/30/81 


TITLE  OF  PROJECT:   Bacterial  Coaggregation  Mechanisms  in  Dental  Plaque 


GRANTEE  INSTITUTION  AND  UNIT:    University  of  Colorado  Health  Sciences  Center 

School  of  Dentistry 
PRITJCIPAL  INVESTIGATOR:    Floyd  Mclntire 

ACTIVITY  SITE:  Denver 


PROJECT  SUMMARY* 

The  complex  bacterial  masses  which  develop  on  and  adhere  firmly  to  teeth, col- 
lectively known  as  dental  plaque,  provide  most  of  the  causes  of  dental  caries  and 
Deriodontal  diseases.  In  the  adherence  of  plaque,  bacterial  polysaccharides  are 
important  but  we  are  only  beginning  to  understand  the  variety  of  molecules,  their 
^ature  and  their  interactions  which  are  responsible  for  this  phenomenon.  A  thor- 
ough understanding  of  these  molecular  interactions  should  lead  to  innovations  for 
the  removal  of  plaque  or  the  suppression  of  its  development,  and  thereby  should 
:ontribute  importantly  to  the  control  of  dental  caries  and  periodontal  diseases, 
^mong  the  important  interactions  are  numerous  examples  of  specific  coaggregation 
Detween  bacteria  of  different  species,  e.g..  Streptococcus  sanguis  and  Actinomyce 
yiscosus.  S.  sanguis  is  a  very  common,  and  often  the  most  abundant  bacterium 
identified  Tn  the  early  colonization  of  freshly  cleaned  teeth  in  man.  Actinomyces 
^hich  are  implicated  in  root  caries  and  periodontal  diseases,  increase  in  number 
rapidly  during  the  first  several  days  of  plaque  formation.  The  coaggregation 
between  these  two  may  be  important  in  the  build-up  of  the  Actinomyces  population. 
The  objective  of  this  proposal  is  to  provide  an  understanding  of  the  molecular 
Dasis  of  coaggregation  between  S.  sanguis  34  and  A.  viscosus  T-14.  Toward  this 
goal  we  have:   (1)  Established  conditions  under  which  the  coaggregation  is  re- 
Droducible  and  can  be  studied  quantitatively,  e.g.,  pH,  specific  ionic  require- 
nents,  bacterial  culture  conditions,  etc.;  (2)  Determined  that  the  coaggregation 
requires  the  interaction  between  a  protein  on  A.  viscosus  T14V  with  probably  a 
carbohydrate  on  S.  sanguis  34  and  that  this  interaction  is  inhibited  by  lactose 
and  certain  other  beta-galactosides  specifically;  (3)  Obtained  a  crude,  water- 
soluble,  preparation  from  S.  sanguis  34  which  inhibits  the  coaggregation  and,  in 
this  regard,  is  more  potent  than  lactose.  Specific  aims  of  this  proposal  now  are 
to  purify  and  characterize  the  molecules  from  S^.  sanguis  34  which  inhibit  the  co 
aggregation  and  to  determine  specific  structural  features  which  are  essential  for 
the  inhibition. 
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TITLE  OF  PROJECT:  A  Study  of  Host  Factors  in  Caries  Susceptibility 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Connecticut  Health  Center  School 

of  Dental  Medicine 
PRINCIPAL  INVESTIGATOR:  Donald  Kolakowski 

ACTIVITY  SITE:  Farmington 


PROJECT  SUMMARY* 

An  extended-family  study  of  caries  susceptib 
Crete,  isolated  population  is  proposed.  The  effe 
tion  and  oral  hygiene  will  be  rigorously  assessed 
variation  in  carious  lesions  will  be  determined  b 
Genetic  and  environmental  contributions  to  the  va 
path  analysis  and  major  gene  effects  will  be  inve 
Thus  the  probable  mode  of  inheritance  as  well  as 
tors  will  be  specifiable.  The  proposed  research 
to  bring  strict  genetic  control  to  the  study  of  c 
ally. 


ility  among  the  demes  of  a  dis 
cts  of  diet,  natural  fluorida- 
,  and  the  range  of  population 
etween  and  within  pedigrees, 
riance  will  be  estimated  by 
stigated  by  pedigree  analysis, 
the  magnitude  of  any  host  fac- 
constitutes  a  unique  opportunity 
aries  prevalence  cross-section 
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TITLE  OF  PROJECT:  The  Role  of  Bacterial  Metabolites  in  Oral  Diseases 


GRANTEE  INSTITUTION  AND  UNIT:  Temple  University  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Ronald  Pieringer 
ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

Membrane  lipoteichoic  acids  (LTA)  are  synthesized  and  excreted  by  a  variety 
of  oral  bacteria.  We  shall  study  the  structure,  metabolism,  excretion,  function 
and  control  of  the  metabolism  of  LTA  in  those  organisms.  The  LTA's  which  have 
been  strongly  implicated  in  a  number  of  oral  diseases  are  synthesized  by  enzy- 
matic reactions  that  do  not  occur  in  animal  tissues.  This  metabolic  difference 
offers  the  possibility  of  a  new  chemotherapeutic  approach  to  oral  disease. 
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Ganfield,  M-C.W.,  and  Pieringer,  R.A.  The  Biosynthesis  of  Nascent  Lipo- 
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TITLE  OF  PROJECT:  Characterization  of  Surface  Antigens  of  S^.  mutans 


GRANTEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science  Center 

School  of  Dentistry  ; 

PRINCIPAL  INVESTIGATOR:  Rosemary  Linzer 

ACTIVITY  SITE:  Buffalo 


PROJECT  SUMMARY* 

The  objective  of  the  project  is  to  increase  our  knowledge  of  the  antigens 
that  are  present  on  the  cell  surface  of  Streptococcus  mutans  since  this  knowl- 
edge is  an  essential  basis  for  immunoprophylactic  studies  related  to  dental 
caries.  Specifically,  the  rhamnose-glucose  polymers  (RGP),  present  in  the  cell 
walls  of  S^.  mutans  serotypes  a,  d,  and  g  strains,  are  being  studied.  These  wall 
antigens  have  not  previously  been  characterized. 

To  date,  RGPs  have  been  chemically  and  immunologically  characterized  from 
S.  mutans  strains  B13  and  6715-T2,  serotypes  d  and  g  respectively.  RGP/B13  and 
RGP/6715-T2  are  immunologically  identical,  whereas  they  are  both  chemically  and 
immunologically  distinct  from  serotype  d  and  g  polysaccharide  antigens.  EGP  was 
recently  isolated  from  serotype  a  cell  walls  and  is  presently  being  character- 
ized. 

In  studies  of  sixty  antisera  produced  against  chemostat  grown  serotype  c 
cells,  all  sixty  antisera  crossreacted  with  RGP/E13  polymer.  These  data  and 
studies  using  antisera  prepared  to  purified  c  antigen  suggest  that  crossreacting 
antibodies  to  RGP/B13  were  related  to  a  site  on  the  c  antigen  and  that  varia- 
tions in  culture  conditions  had  little  effect  on  c  antigen  and  its  crossreacting 
determinant.  The  wide  crossreactivi  ty  of  RGP  among  S^.  mutans  serotypes  may  be 
useful  in  the  development  of  a  preventative  dental  caries  vaccine. 


BIBLIOGRAPHIC  REFERENCES* 


Prokobphol ,  A.,  and  Linzer,  R.,  Purification  and  Immunological  Character- 
ization of  a  Rhamnose-glucose  Antigen  from  Streptococcus  mutans  6715-T2  (sero- 
type g).  Infect.  Immunity  30:  140-146,  1980. 
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TITLE  OF  PROJECT:  Cell  Envelope  Synthesis  and  Control  of  Oral  Microbes 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Pittsburgh  School  of  Dental  Medicine 
PRINCIPAL  INVESTIGATOR:  Teh-Hsing  Chiu 
ACTIVITY  SITE:  Pittsburgh 


PROJECT  SUMMARY* 

The  objective  of  this  project  is  to  investigate  the  stepwise  biosynthesis  of 
the  peptidoglycan-polysaccharide  complex  in  Streptococcus  sanguis  and  other  cario 
genie  streptococci.   It  is  hoped  that  a  common  precursor  could  be  identified  and 
utilized  for  the  control  of  these  bacteria.  In  this  proposed  budget  period,  the 
following  scientific  aspects  will  be  investigated:  a.  The  fine  structure  of  cell 
wall  polysaccharide,  b.  The  role  of  galactose-1 ioid  in  the  type  specific  antiger 
synthesis  of  cariogenic  bacteria,  c.  The  role  of  galactose  polymers  in  the  adhei: 
ence  of  cariogenic  bacteria  to  solid  surfaces. 
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TITLE  OF  PROJECT:   Binding  of  Fluoride  by  Cariogenic  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  Loyola  University  Medical  Center  Stritch  School 

of  Medicine 
PRINCIPAL  INVESTIGATOR:  William  Yotis 

ACTIVITY  SITE:  Maywood 


PROJECT  SUMMARY* 

Reports  indicate  that  additions  of  fluoride  to  communal  water  supplies 
reduced  significantly  the  incidence  of  dental  caries.   In  a  number  of  instances 
anticariogenici ty  has  been  shown  to  arise  from  retardation  of  fermentation  of 
dietary  carbohydrate  by  oral  bacteria.  The  major  problem  in  interpreting  the 
effects  of  fluoride  on  bacterial  metabolism  is  the  lack  of  information  related 
to  the  definition  of  the  site  of  binding  of  fluoride,  the  type  of  microorganisms 
that  bind  fluoride,  the  quantity  of  fluoride  bound  by  oral  bacteria  and  the  con 
ditions  under  which  fluoride  binding  occurs.   It  is  to  these  fundamental  prob- 
lems mentioned  above  to  which  this  investigation  is  being  directed. 
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TITLE  OF  PROJECT:  A  Ribosomal  Vaccine  Against  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:   Medical  College  of  Pennsylvania  School 
PRINCIPAL  INVESTIGATOR:  John  Bozzola 
ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

It  is  proposed  to  investigate  ribosomal  preparations  from  Streptococcus 
mutans  for  use  in  the  anti-caries  vaccine.  Ribosome-enriched  fractions  will  be 
obtained  from  strain  GS-5  and  biochemically  analyzed  as  to  content.  The  mater- 
ial will  be  injected  into  rabbits  solely,  as  well  as  in  combination  with  puri- 
fied glucosyltransferase  (GTF)  enzymes,  and  antisera  will  be  characterized  for 
ability  to:  adhere  to  and  agglutinate  serotype  c  cells,  prevent  adherence  of 
the  bacteria,  inhibit  HTF  activity,  react  with  mammalian  tissues  and  provide 
cross-serotype  protection.    After  the  nature  of  the  immunogen  and  antibody 
response  has  been  determined  in  rabbits,  the  ability  of  the  vaccine  to  prevent 
dental  caries  will  be  tested  in  rats. 
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TITLE  OF  PROJECT:   Protein  Inhibitors  of  Calcium  Phosphate  Precipitation 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Illinois  Medical  Center  at  Chicago 

School  of  Basic  Medical  Sciences 
PRINCIPAL  INVESTIGATOR:  David  Schlesinger 

ACTIVITY  SITE:  Chicago 


PROJECT  SUMMARY*  Since  the  inception  of  this  project  we  have  determined  the  com- 
plete structures  of  the  two  groups  of  phosphoproteins  in  human  saliva  which  in- 
hibit precipitation  of  calcium  phosphate.  These  proteins  are  represented  by 
statherin,  a  tyrosine  rich  acidic  phosphoprotein,  and  the  anionic  proline  rich 
protein,  PRP-4,  the  most  potent  of  the  PRP's.  During  the  second  year  of  the 
project  we  have  also  obtained  a  tentative  complete  sequence  of  PRP-2,  a  150 
residue  PRP,  and  have  localized  the  active  site  of  all  the  human  PRP's  to  the 
amino  terminal  30  residue  tryptic  peptide  and  the  38  amino  terminal  tryptic  pep-i 
tide  in  Macaca  arctoides.   In  addition  the  statherin-like  peptide  in  M  arctoidesi 
jhas  been  purified  to  homogeneity.  With  respect  to  statherin  of  human  origin,  wej 
Ihave  been  able  to  demonstrate  that  the  NH2-termina1  hexapeptide,  containing  the  i 
'two  phosphoserine  residues,  contains  the  part  of  the  sequence  required  for  phase- 
transformation  inhibition  but  not  for  spontaneous  precipitation.  In  fact  the   i 
hexapeptide  is  4  fold  as  active  as  intact  statherin  in  this  assay  system.  Sim-  j 
ilarly  other  N-terminal  peptides  have  been  purified  following  enzymatic  diges-  j 
tion;  these  include  the  N-terminal  heptapeptide,  nonapeptide,  decapeptide  and 
N-terminal  18-amino  acid  peptide.  With  increasing  C-terminal  extension,  phase 
transformation  inhibition  decreases.  Research  performed  this  last  year  included 
solid  phase  peptide  synthesis  of  the  phosphoserine  dipeptide,  NH2-Pser-Pser-C00h 
the  N-terminal  pentapeptide  and  the  N-terminal  decapeptide  of  statherin.  These 
peptides  are  also  being  synthesized  via  the  classical  solution  approach.   Ini- 
tial results  indicate,  surprisingly,  that  the  phosphoserine  dipeptide  is  inac- 
tive but  that  the  penta-  and  decapeptide  have  considerable  activity  suggesting 
that  the  peptide  backbone  contain  part  of  the  statherin  structure  is  required 
for  biological  activity.  These  peptide  analogs  will  be  studied  by  31P  NMR  to 
determine  the  calcium  binding  site  and  to  learn  the  conformation  of  these  inter- 
esting macromolecules.  Finally  in  collaboration  with  Frederic  Coe,  at  Michael 
Reese  Hospital  in  Chicago,  we  are   beginning  to  study  the  structure  of  an  inhib' 
itor  of  calcium  oxalate  precipitation  in  human  urine. 


BIBLIOGRAPHIC  REFERENCES* 

Colthurst,  D.,  Hay,  D.I.,  and  Schlesinger,  D.H.,  Protein  Inhibitors  of  Cal 
cium  Phosphate  Precipitation  in  Human  Salivary  Secretions,  Sigma  Xi.  Abstracts, 
University  of  Illinois  Medical  Center.  Chicago,  111.,  in  press.  Mar.  28,  1980. 

Schlesinger,  D.H.  and  Hay,  D.I.  Covalent  Structure  and  Localization  of  the 
Active  Tryptic  Fragment  of  Anionic  Proline  Rich  Proteins  (PRP)  of  Macaca  arc- 
toides. Fed.  Proc,  in  press,  1980. 
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TITLE  OF  PROJECT:  Interaction  of  Topical  Fluoride  with  Human  Enamel 


GRANTEE  INSTITUTION  AND  UNIT:  Forsyth  Dental  Center  Department  of  Chemistry 
PRINCIPAL  INVESTIGATOR:   Paul  Gron 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

The  aim  of  this  research  is  to  maximize  fluorapatite  formation  in  enamel 
from  topical  application  of  aqueous  fluoride  solutions.   In  the  past  year,  we 
studied  in  vitro. the  effect  of  solutions  of  sodium,  potassium  and  ammonium 
fluoride  with  or  without  added  orthophosphate  at  neutral  and  acidic  pH.  Fluoride 
from  ammonium  fluoride  penetrated  the  enamel  most  readily  while  the  presence  of 
phosphate  tended  to  decrease  fluoride  penetration,  presumably  through  depressing 
enamel  dissolution  during  the  application.  Orthophosphate  tended  to  enhance 
fluorapatite  formation.  Most  fluorapatite  resulted  from  prolonged  application 
of  acidic  combinations  of  ammonium  fluoride  and  phosphate.  It  was  further  founc 
that  the  beneficial  effects  on  fluorapatite  formation  from  a  post  treatment  in- 
cubation could  be  mimicked  by  covering  the  enamel  with  a  lacquer  and  storing  it 
under  water  or  saliva. 

Work  for  the  coming  year  is  aimed  at  determining  which  combinations  of  phos 
phate  and  fluoride  are  optimal  for  fluorapatite  formation  in  intact  enamel. 
Other  experiments  will  be  concerned  with  surface  active  agents  and  their  influ 
ence  on  the  speed  of  fluoride  interactions  in  depth  as  well  as  on  the  quantity 
and  the  quality  of  the  reaction  products. 


BIBLIOGRAPHIC  REFERENCES* 

Gron,  P.,  and  Caslavska,  V.  Fluoride  Deposition  in  Enamel.  1.  Application 
of  1.5  M  KF.  Abstract  #1020.  Annual  Session  of  AADR.  Los  Angeles.  March.  1980. 

Caslavska,  V.,  and  Gron,  P.  Fluoride  Deposition  in  Enamel.  2.  Application 
of  1.5  M  NH4F,  Abstract  #102K  Annual  Session  of  AADR.  Los  Angeles.  March.  1980 
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TITLE  OF  PROJECT:   Potential  Anti-Caries  Aqents 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Louisville  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Ronald  Doyle 
ACTIVITY  SITE:  Louisville 


PROJECT  SUMMARY* 

Dental  caries  is  a  widespread  disease  and,  despite  public  health  and  re- 
search efforts,  the  disease  remains  difficult  to  prevent.   In  the  United  States, 
the  generous  use  of  sucrose  by  each  socioeconomic  level  as  a  dietary  constituent 
may  magnify  the  occurrence  of  caries.  A  valuable  and  effective  means  of  reduc- 
ing the  incidence  of  dental  caries  has  been  the  use  of  fluoride  in  water  sup- 
plies and  dentifrices.  Other  means  of  inhibiting  the  formation  of  caries  in 
mass  populations  have  been  suggested,  but  remain  unproven.  These  include  the 
use  of  selected  antibiotics,  the  possible  stimulation  of  an  individual's  local 
immune  system,  and  the  use  of  certain  enzymes,  such  as  dextranases.  In  the  pro- 
posed research,  we  plan  to  synthesize  and  test  several  sucrose  derivatives  as 
potential  anti-caries  agents.  We  have  established  that  the  site-directed  irre- 
versible enzyme  inhibition  of  the  glucosyl transferases  of  streptococcus  mutans 
is  an  effective  means  of  preventing  the  formation  of  glucans  from  sucrose.  The 
glucosyltransferases  are  thought  to  be  critical  enzymes  in  the  development  of 
carious  lesions.  The  research  plan  is  to  design,  synthesize  and  characterize 
the  sucrose  analogue.  The  derivative  will  then  be  tested  for  its  inhibition  of 
glucosyl transferase  preparations,  its  inhibition  of  the  adherence  of  streptococ-' 
cus  mutans  to  saliva-coated  hydroxyapati te  beads,  its  possible  mutagenic  poten- 
tial, and  finally,  its  ability  to  prevent  carious  lesions  in  an  animal  system. 
This  research  may  reveal  new  and  important  leads  to  preventing  dental  caries, 
and  concomitantly  enhance  the  willingness  of  the  public  to  use  sucrose  with 
confidence.   Ideally,  properly  designed  and  tested  sucrose  derivatives  could  be 
added  to  foods,  beverages  and  improve  the  oral  health  of  the  public. 


BIBLIOGRAPHIC  REFERENCES* 

Meade,  N.,  Staat,  R.H.,  Langley,  S.,  and  Doyle,  R.J.  Lectin-like 

Activity  from  Persea  Americana.  Carbohydrate  Research,  in  press,  1980. 

Staat,  R.H.,  Langley,  S.,  and  Doyle,  R.J.  Streptococcus  mutans 
Adherence:  Presumptive  Evidence  for  a  Complex  Reaction  Mechanism  Involving  Pro- 
tein-Mediated Attachment  and  Glucan-Dependent  Cellular  Accumulation.   Infect. 
Immun. ,  in  press ,  1980. 
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TITLE  OF  PROJECT:  Diffusion  of  Preventive  Health  Measures  to  Schools 


GRANTEE  INSTITUTION  AND  UNIT:   Harvard  University,  Harvard  School  of  Dental 

Medicine 
PRINCIPAL  INVESTIGATOR:  Jacob  Silversin 

ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

This  three-year  study  which  commenced  October  1,  1978,  was  designed  to  deter 
nine  which  factors  discriminate  between  the  adoption  and  nonadoption  of  primary 
Dreventive  health  measures  in  United  States  public  schools.  School-based  self- 
applied  fluoride  programs  have  been  selected  as  the  prototype  measure  for  study 
because  of  their  ongoing  rapid  adoption  within  schools  where  an  estimated  10  mil- 
lion children  are  currently  participating  in  either  fluoride  rinse  or  tablet  pro- 
grams. The  study  design  was  based  on  specific  hypotheses  derived  from  classical 
diffusion  of  innovation  theory  and  research  concerning  the  diffusion  of  medical 
and  educational  innovations. 

Through  a  series  of  mailed  questionnaires  to  superintendents,  principals. 
Fluoride  rinse  program  administrators,  as  well  as  site  visits  for  in-depth  analy- 
sis of  the  adoption  process,  data  have  been  collected  about  who  makes  and  influ- 
|.nces  decisions  about  health  programs,  aspects  of  the  health  measure  itself  that 
nake  it  attractive  to  adopt,  barriers  and  problems  in  implementing  self-applied 
Fluoride  procedures  including  the  extent  of  inappropriate  or  incorrect  implementa 
tion:  and  an  assessment  of  the  extent  to  which  schools  are   feasible  sites  for  pro 
/iding  other  health  and  medical  services. 

Discriminant  function  and  regression  analyses  will  be  used  to  determine 
whether  and  to  what  extent  the  hypotheses  proposed  explain  schools'  decisions 
'Whether  or  not  to  adopt  self-applied  fluoride  rinse  programs  or  other  preventive 
lealth  measures. 


BIBLIOGRAPHIC  REFERENCES^ 
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TITLE  OF  PROJECT:   Cariogenic  Mechanisms  of  Gingival  Plaque  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  Northwestern  University  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Howard  Kuramitsu 
ACTIVITY  SITE:  Chicago 


PROJECT  SUMMARY* 

The  molecular  basis  for  the  proposed  cariogenic  properties  of  Actinomyces 
viscosus  will  be  investigated  in  this  proposal.  The  specific  attachment  of  the 
organism  to  cemental  surfaces  will  be  examined  utilizing  in  vitro  assay  systems. 
The  role  of  levans,  extracellular  slime  or  other  macromolecules  in  the  specific 
adherence  mechanisms  will  be  examined  primarily  by  utilizing  mutants  of  A.  vis- 
cosus defective  in  synthesizing  individual  polysaccharide  molecules.  This  ap- 


proach will  also  be  used  to  determine  the  role  of  these  polysaccharides  in  the 
specific  interaction  of  A.  viscosus  with  gram-negative  anaerobic  bacteria.  The 
glucan-binding  protein  of  rodent  strains  of  A.  viscosus  will  be  characterized 
following  purification.  The  role  of  plasmids  in  glucan  binding  will  be  assessec^ 
by  determining  the  presence  or  absence  of  these  elements  in  spontaneous  or  in-  i 
duced  nonglucan-binding  variants.  The  regulation  of  fructosyl transferase  pro- 
duction in  A.  viscosus  will  also  be  examined  and  the  role  of  membranes  in  the 
secretion  of  this  and  other  extracellular  enzymes  will  be  investigated. 


BIBLIOGRAPHIC  REFERENCES* 

Kuramitsu,  H.K.,  and  Paul,  A.  Role  of  Bacterial 
Colonization  of  Oral  Surfaces  by  Actionomyces  viscosus 
90.,  1980. 
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TITLE  OF  PROJECT:    Composition  of  S^.  mutans  in  Different  Growth  Environment 


GRANTEE  INSTITUTION  AND  UNIT:   Temple  University  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:   Lolita  Daneo-Moore 
ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

A  novel  mathematical  approach  using  matrix  analysis  will  be  applied  to 
study  the  effects  of  the  environment  of  oral  bacteria  on  their  macromolecular 
composition.  The  proposed  study  emphasizes  determinations  of  surface  composi- 
tion, intracellular  polysaccharide  content,  intracellular  nucleotide  pools  and 
quantitation  of  several  excreted  macromolecules .  From  this  study  should  emerge 
a  profile  of  those  environmental  conditions  that  are  most  advantageous,  as  well 
as  deleterious  to  colonization,  pathogenicity  and  immunogenicity  of  oral  strep- 
tococci . 


BIBLIOGRAPHIC  REFERENCES* 

Krai,  T.A.,  and  Daneo-Moore, 
Oral  Streptococci,  Infect.  Immun. 


in 


Glycerol 
press,  1980. 
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TITLE  OF  PROJECT:  Enamel  Silyiation  as  a  Caries  Prevention  Method 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Colorado  Health  Sciences  Center 

School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Apostolos  Apostolopoulos 

ACTIVITY  SITE:  Denver 


PROJECT  SUMMARY* 

This  research  proposal  deals  with  the  development  of  a  caries  prevention 
method.  The  approach  involves  treatment  of  the  enamel  surface  with  selected 
silylating  agents.  The  intent  is  to  modify  the  physicochemical  properties  of  the 
enamel  surface,  by  forming  covalently-bound  enamel-silyl  derivatives,  in  a  way 
which  could  protect  it  from  cariogenic  attacks.  The  initial  phase  of  the  investi- 
gation is  focused  on  determining  (a)  the  nature  of  surface  interactions,  and  (b) 
the  influence  of  various  factors  on  the  stability  of  the  enamel-silyl  derivatives 
The  analytical  tool  to  be  used  for  this  part  of  the  study  will  be  Fourier  Trans 
form  Infrared  (FT-IR)  spectroscopy.  Subsequently,  procedures  will  be  developed 
to  increase  the  yield  of  enamel-silyl  derivatives,  and  make  feasible  the  intra- 
oral application  of  enamel  silyiation.   In  the  following  phase  of  the  study  se- 
lected silylating  agents  (existing  and  new  ones  to  be  synthesized)  will  be  testec 
in  vitro  with  respect  to  their  ability  to  render  to  the  enamel  surface  (a)  anti- 
plaque  properties,  and  (b)  protection  from  demineral ization  by  acids.  Accomplish 
ment  of  the  above  objectives  would  lead  to  the  development  of  the  final  two  phase 
of  the  study  which  would  involve  an  in  vivo  investigation  with  experimental  ani- 
mals, in  order  to  determine:  (a)  effectiveness  in  prevention  of  dental  plaque  anci 
caries,  and  (b)  toxicity  of  the  selected  as  most  effective  silylating  agents. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:   Immunological  Studies  -  Caries  and  Periodontal  Disease 


GRANTEE  INSTITUTION  AND  UNIT:   Tufts  Universi  ty  School  of  Dental  Medicine 
PRINCIPAL  INVESTIGATOR:   Jerome  Haber 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

Present  information  suggests  that  host  immune  responses  to  specific  oral 
microorganisms  play  an  important  role  in  caries  and  periodontal  disease.  It  is 
not  clear  whether 'this  role  is  protective  or  destructive.  Animal  studies  indi- 
cating that,  in  caries,  the  host  salivary  IgA  response  can  be  protective  in  na- 
ture, have  prompted  continued  efforts  to  develop  a  caries  vaccine.  The  purpose 
of  the  proposed  research  is  to  determine  which  combination  of  strain,  antigen 
dose,  and  route  of  immunization  results  in  optimal  stimulation  of  the  salivary 
IgA  response  in  mice,  and  to  characterize  the  cellular  events  underlying  this 
secretory  immune  response.  A  sensitive  radioimmunoassay  will  be  used  to  quanti- 
tate  specific  antibody  molecules  in  six  immunoglobulin  classes  directed  against 
sheep  red  blood  cell  surface  antigens.  Experiments  using  genetically  defined 
inbred,  hybrid,  and  backcross  mice  and  oral  administration  of  antigen  will  de- 
termine the  number  of  genes  involved  and  the  nature  of  genetic  control  of  secre- 
tory immune  responsiveness.  The  effects  of  route  of  immunization  will  be  studiec 
by  immunizing  groups  of  animal  parenterally ,  orally,  intragastrical ly ,  and  by 
injection  of  the  salivary  glands  and  Peyer's  Patches.  Appropriate  dose-response 
studies  will  be  included.  The  source  of  salivary  IgA  precursor  cells  will  be 
studied  in  a  cell  transfer  system,  in  which  sensitized  Peyer's  Patch  and  mesentei 
ic  lymph  node  cells  will  be  transferred  to  normal,  syngeneic  recipients,  whose 
saliva  will  be  tested  for  IgA  antibody.  The  potential  regulatory  relationships 
between  the  secretory  and  systemic  immune  systems  will  be  defined  in  a  passive 
antibody  transfer  system.   It  is  hoped  that  this  research  will  contribute  to  the 
development  of  an  effective  caries  vaccine,  and  a  better  understanding  of  the 
role  of  the  host  immune  response  in  periodontal  disease. 


BIBLIOGRAPHIC  REFERENCES* 


Etienne,  D. , 
Journal  of  Dental 


and  Haber,  J.  Salivary  IgA  Memory  Responses  in  the  Mouse. 
Research.  59:627,  1980. 
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1 / 1 / 80  -  6/30/81 


GRANTEE  INSTITUTION  AND  UNIT:   Forsyth  Dental  Center  Department  of  Chemistry 
PRINCIPAL  INVESTIGATOR:  Finn  Brudevold 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

The  primary  purpose  is  to  continue  ongoing  work  concerned  with  development  o1 
jn  intraoral  test  for  cariogenicity  of  foods.  The  test  is  based  on  a  sensitive 
nethod  for  measuring  the  permeability  of  surface  enamel  to  iodide  (Arch.  Oral 
5iol.  22,  599,  1977).  Our  findings  show  a  marked  increase  in  permeability  (Pi) 
)f  plaque  covered  enamel  after  sugar  rinses  or  chewing  of  sugar  gum  over  a  period 
Df  1  to  3  hrs.  Rapid  recovery  of  increased  permeability  after  intraoral  exposure 
without  sugar  has  also  been  observed.  The  test  involves  the  use  of  blocks  of 
Dovine  enamel  covered  with  a  plaque  of  S^.  mutans  and  carried  in  holders  on  a 
prosthesis.  Different  designs  of  the  holder  and  the  prosthesis  will  be  studied 
in  order  to  optimize  procedures  for  testing  liquid  and  solid  foods.  Plaques  of 
mutans  cultured  at  different  pH  within  the  ranges  of  4.5  to  7.0  will  also  be 
investigated  in  order  to  determine  conditions  for  obtaining  plaques  with  maximal 
;ariogenic  potential.  Once  standardized,  the  capabilities  and  limitations  of  the 
test  will  be  established.  The  procedures  will  also  be  used  to  investigate  the 
effect  of  various  fluoride  treatments  on  the  sugar-plaque-enamel  system  and  on 
the  process  of  remineralization. 


BIBLIOGRAPHIC  REFERENCES* 
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TITLE  OF  PROJECT:  F  Binding  by  Early  Enamel  Matrix  Proteins 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  North  Carolina  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  James  Bawden 
ACTIVITY  SITE:  Chapel  Hill 


PROJECT  SUMMARY* 

The  project  is  designed  to  more  completely  define  the  characteristics  of  the 
system  by  which  the  proteins  of  developing  enamel  matrix  bind  fluoride.  Another 
objective  is  to  explore  the  role  of  the  fluoride  binding  system  in  the  formation 
of  dental  enamel , 'and  its  possible  relationship  to  caries  resistance  and  fluor- 
osis. These  studies  should  enhance  our  basic  understanding  of  the  process  of 
enamel  formation,  and  the  information  should  be  of  value  in  making  better  clin- 
ical use  of  fluorides  to  prevent  dental  disease. 


BIBLIOGRAPHIC  REFERENCES' 


''Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project." 

2-251 


FY  81 


GRANT  (RESEARCH) 


R01-DE-05327 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

3/1/79  -  2/2^1^2 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/82 


TITLE  OF  PROJECT:   Polymeric  Polyphosphonates  on  Dental  Caries  and  Plaque 


GRANTEE  INSTITUTION  AND  UNIT:   State  University  of  New  York  Health  Science  Center 

at  Buffalo  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:   Michael  Anbar 

ACTIVITY  SITE:  Buffalo 


PROJECT  SUMMARY* 

Experiments  will  be  continued  to  evaluate  the  antiplaque  activity  of  poly- 
meric polyphosphonates  (PPP)  as  well  as  their  anticariogenic  activity  in  vivo. 
Experiments  will  be  continued  to  elucidate  the  effect  of  PPP  on  bone  formation 
and  resorption  in  the  Redi  ectopic  bone  model.  Different  polymeric  polyphospho- 
nates with  well  defined  molecular  weight  ranges  will  be  studied  in  view  of  the 
effect  of  molecular  weight  of  the  polymer  on  the  efficacy  of  biological  action 
of  PPP. 


BIBLIOGRAPHIC  REFERENCES* 


'Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-252 


FY  81 


JGRANT  (RESEARCH) 


)- 


ROl-DE-05354 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/78  -  6/30/85 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/82 


TITLE  OF  PROJECT: 


Prevention  of  Dental  Caries 


GRANTEE  INSTITUTION  AND  UNIT:  American  Dental  Association  Health  Foundation, 

Research  Unit  at  the  National  Bureau  of  Standards 
PRINCIPAL  INVESTIGATOR:  Walter  Brown 

ACTIVITY  SITE:  Gaithersburg 


PROJECT  SUMMARY* 

ETCHING  OF  ENAMEL  SURFACES:   Improvements  in  etching  procedures  will  be 
sought  which  will  reduce  the  loss  of  mineral.  Special  emphasis  will  be  placed 
on  procedures  for  incorporating  fluoride  into  the  tooth  in  the  form  of  fluor- 
apatite.  The  laboratory  phase  of  this  research  will  be  terminated  and  manu- 
scripts describing  the  results  will  be  written. 

TOPICAL  FLUORIDATION  PROCEDURES:  Further  studies  will  be  carried  out  to 
improve  procedures  which  involve  formation  of  CaHP04.2H20  in  the  tooth  by  a  pre- 
treatment,  followed  by  a  fluoride  solution  which  converts  the  CaHP04.2H20  into 
fluorapatite.  Emphasis  will  be  placed  on  testing  of  new  modalities  of  applica- 
tion, particularly  single-step  procedures.  Animal  studies  will  continue,  and 
preliminary  clinical  studies  will  be  initiated. 

MECHANISM  OF  FLUORIDE  CARIOSTASIS:  The  improvement  diffusion  cell  will  be 
used  to  complete  the  bench  scale  study  of  the  dynamics  of  diffusion.  Study  of 
the  effects  of  neutral  salts  on  the  composition  of  the  solution  within  the 
"caries"  compartment  will  be  completed. 

ROLE  OF  OCTACALCIUM  PHOSPHATE  IN  TOOTH  FORMATION:  Radioactive  phosphorus 
will  be  used  in  an  effort  to  study  the  involvement  of  octacalcium  phosphate  in 
enamel  mineral  formation. 


BIBLIOGRAPHIC  REFERENCES' 


*Smithsonian  Science  Information  Exchange, 

2-253 


"Notice  of  Research  Project, 


FY  80 


GRANT  (RESEARCH) 


ROl-DE-05359 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/83 


CURRENT  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/81  


TITLE  OF  PROJECT:  Regulation  of  Secretory  Immunity  to  S^.  mutans 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  California  at  Los  Angeles  School  of 

Dentistry 
PRINCIPAL  INVESTIGATOR:  George  Riviere 

ACTIVITY  SITE:  Los  Angeles 


PROJECT  SUMMARY* 

Dental  caries  is  one  of  the  most  prevalent  diseases  in  the  world  and  the  de- 
velopment of  a  vaccine  to  protect  populations  against  this  ubiquitous  malady  has 
been  the  focus  of  a  great  deal  of  research.  Nevertheless,  despite  the  intense 
interest  of  the  scientific  community  and  in  the  face  of  successful  vaccines  for 
other  infectious  diseases,  attempts  to  protect  the  experimental  animals  by  immu- 
nization have  only  been  partially  successful.  The  purpose  of  the  proposed  inves 
tigation  is  to  explore  the  possibility  that  the  establishment  of  residence  in  thd 
oral  cavity  by  cariogenic  bacteria  leads  to  an  active  state  of  immunological  tol-j 
erance  and  that  attempts  to  immunize  animals  may  actually  be  counterproductive. 
The  experiments  outlined  herein  will  demonstrate  that  cariogenic  bacteria,  repre 
sented  by  Streptococcus  mutans,  establish  themselves  as  commensal  organisms  in 
susceptible^rodent  hosts  and  that  this  commensal  status  leads  to  immunological 
events  that  affect  the  way  the  animals'  immune  systems  respond  to  the  bacteria. 
This  study  will  try  to  identify  the  type  of  immune  cells  and  cell  products  in- 
volved, the  sites  of  activity,  and  the  immune  systems  affected.  The  nature  of 
the  immune  response  to  enteric  bacteria  will  be  characterized  using  a  radio- 
immunoassay (RIA)  and  an  enzyme-linked  immunosorbant-assay  (ELISA).  The  nature 
of  the  cells  involved  in  the  depression  of  the  response  to  commensal  bacteria 
will  be  defined  using  the  RIA  assay  for  in  vitro  antibody  synthesis.  Armed  with 
this  information  it  is  hoped  that  we  may  be  able  to  suggest  vaccination  regimens 
that  will  preclude  and/or  circumvent  the  suppressive  regulatory  system  to  provide 
a  useful  tool  with  which  to  further  protect  people  against  dental  caries. 


BIBLIOGRAPHIC  REFERENCES* 


♦Smithsonian  Science  Infomation  Exchange,  "Notice  of  Research  Project. 

2-254 


FY  81 


GRANT  (CONFERENCE) 


TITLE  OF  PROJECT:  Symposium  and  Workshop  on  Animal  Models  in  Cariology 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
4/1/79  -  6/30/81 


R13-DE-05389 


CURRENT  PERIOD  OF  SUPPORT 
4/1/79  -  6/30/81 


GRANTEE  INSTITUTION  AND  UNIT:   University  of  Connecticut  Health  Center  School  of 

Dental  Medicine 
PRINCIPAL  INVESTIGATOR:   Jason  Tanzer 

ACTIVITY  SITE:  Farmington 


PROJECT  SUMMARY* 

This  application  is  for  support  of  the  convening  and  conduct  of  a  Symposium 
and  Workshop  on  experimental  animal  models  and  their  applications  to  caries  re- 
search. The  importance  of  such  a  meeting  is  indicated  by  the  need  for  clarifica- 
tion of  the  state-of-the-art  concerning  animal  models  in  caries  research  and  for 
dissemination  of  such  information  to  both  present  and  prospective  experimental 
cariologists.  The  Symposium  and  Workshop  format  is  proposed  as  the  method  for 
addressing  these  general  objectives.  Acknowledged  authorities  on  various  topics 
of  interest  will  be  invited  to  participate  in  this  meeting  by  presentation  of  for- 
mal talks  and  papers  and  by  participation  in  the  discussions  of  the  meeting.   In 
addition,  a  small  group  of  the  participants  will  be  invited  to  participate  further 
in  a  workshop  session  which  will  attempt  to  summarize  and  crystallize  current 
thinking  with  respect  to  the  topics  deliberated  upon  during  the  symposium.  Among 
the  topics  for  specific  discussion  during  the  symposium  will  be  a  historical  re- 
view of  animal  models  of  human  diseases  and  specifically  the  history  of  their  use 
in  study  of  dental  caries,  impact  of  regulatory  agencies  and  groups  on  animal  ex 
perimentation,  care  of  caries  test  animal  models  prior  to  experimentation,  evalua 
tion  of  the  microbiological  status  of  animals,  husbandry  during  experiments, 
characteristics  and  applications  of  specific  animal  models  in  study  of  caries, 
experimental  strategies  and  objectives,  lesion  and  plaque  scoring,  cariogenic 
flora  and  infection,  animal  diet  composition  and  regulation  of  feeding,  compara- 
tive salivary  composition  of  animal  models,  special  techniques  in  animal  model 
caries  experiments,  and  anticaries  agent  testing.  The  workshop  session  will  not 
only  attempt  summary  of  the  "state-of-the-science"  but  will  address  the  issues  of 
1)  relevance  of  animal  models  to  human  caries  and  its  control,  2)  summary  of  pit- 
falls in  study  of  caries  using  experimental  animals,  and  3)  directions  for  future 
research  and  identification  of  important  problems.  The  proceedings  of  the  sym- 
posium and  workshop  will  be  rapidly  published  and  widely  distributed  to  the  most 
relevant  scientific  community. 


BIBLIOGRAPHIC  REFERENCES^ 


''Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project."  FY  80 

2-255 


GRANT  (RESEARCH) 


R01-DE-05427 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
12/1/80  -  11/30/83 


CURRENT  PERIOD  OF  SUPPORT 
12/1/80  -  11/30/81 


TITLE  OF  PROJECT:  Adherence  Mechanisms  of  Oral  Microbes 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Louisville  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Robert  Staat 
ACTIVITY  SITE:  Louisville 


PROJECT  SUMMARY* 

Dental  plaque  is  formed  by  oral  microbes  that  can  selectively  adhere  to  the 
salivary  glycoproteins  composing  the  tooth  pellicle.  Increased  knowledge  of  the 
adherence  mechanisms  will  provide  a  sharper  focus  for  future  plaque  and  disease 
preventive  methodologies,  whether  they  be  chemical  or  immunological.   In  this 
proposal,  we  present  data  indicating  that  adherence  of  Streptococcus  mutans,  a 
microbe  often  found  in  plaque  and  closely  associated  with  the  development  of 
dental  caries,  is  a  more  complex  process  which  involves  at  least  two  reactions. 
Production  of  sucrose-derived  glucans  by  S^.  mutans  closely  correlates  with  the 
microbe's  virulence.  However,  several  literature  reports  indicate  that  the  glu- 
cans, by  themselves,  are  insufficient  to  explain  infection  by  S^.  mutans.  Our 
preliminary  data,  on  which  this  proposal  is  based,  indicate  that  adherence  of 
S.  mutans  5715  can  be  blocked  without  affecting  the  glucosyl transferases  or  the 
glucan  products.  We  further  suggest  that  initial  bacterial  attachment  to  the 
pellicle  is  dependent  on  cell-bound  protein  while  the  glucans  function  as  medi- 
ators of  cell-cell  accumulation.  In  this  proposal,  we  present  experimental  ap- 
proaches designed  to  characterize  the  attachment  of  S^.  mutans  to  saliva-coated 
surfaces.  Specifically,  we  plan  to:  1)  study  the  growth  physiology  of  S  mutans 
relative  to  the  attachment  reaction;  2)  modify  chemically  both  the  cell  and  host 
attachment  receptors;  3)  purify  the  bacterial  cell-wall  complex  and  isolate  the 
attachment  factor  as  well  as  the  host  receptors;  and  4)  determine  the  immunol- 
ogical relationship  of  the  attachment  factor  to  other  cell  surface  proteins  and 
the  surfaces  of  other  S^.  mutans  serotypes.  In  this  proposal,  we  also  discuss 
the  value  of  the  Scatchard  plot  for  analysis  of  adherence  data.  A  plot  of  our 
data  predicts  that  there  are  multiple  bacteria  binding  receptors  in  the  saliva 
samples  used  to  form  the  artificial  pellicle.  Methodologies  are  presented  to 
determine  the  basis  for  the  multiple  affinities  of  the  salivary  pellicle. 


BIBLIOGRAPHIC  REFERENCES* 


J 


*Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-256 


"   FY  81 


GRANT  (RESEARCH) 


ROl-DE-05436 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
5/1/79  -  7/31/84 


CURRENT  PERIOD  OF  SUPPORT 
8/1/81  -  7/31/82 


TITLE  OF  PROJECT:  Salivary  Proteins  in  Bacterial  Aggregation/Adherence 


GRANTEE  INSTITUTION  AND  UNIT:  Stevens  Institute  of  Technology  School  of 

Engineering 
PRirJCIPAL  INVESTIGATOR:  Vivian  Ryan 

ACTIVITY  SITE:  Hoboken 


PROJECT  SUMMARY* 

The  interactions  among  salivary  compone 
faces  are  processes  which  are  important  for 
This  study,  an  extension  of  our  earlier  work 
those  salivary  proteins  which  are  capable  of 
Streptococcus  mutans.  We  plan  to  test  quant 
for  bacterial  aggregation  and  also  for  cellu 
substrate.  The  technique  of  quasielastic  la 
determine  the  physical  characteristics  of  th 
rates  of  the  bacteria,  and  the  concentration 
hydroxyapati te  under  different  conditions  in 
specificity  of  the  S^.  mutans  protein  binding 
the  relationships  between  the  protein  charac 
the  bridging  mechanism. 


nts,  oral  bacteria,  and  enamel  sur- 
the  initiation  of  a  carious  lesion. 

on  dextran,  proposes  to  focus  on 

binding  both  hydroxyapati te  and 
itatively  the  protein  bridge  model 
lar  adherence  to  a  hydroxyapati te 
ser  light  scattering  will  be  used  to 
e  saliva  fractions,  the  aggregation 

of  bacteria  that  is  bound  to 
eluding  fluoride  treatments.  The 

sites  will  be  examined  as  well  as 
teristics  and  the  effectiveness  of 


BIBLIOGRAPHIC  REFERENCES* 
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2-257 


FY  80 


GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TITLE  OF  PROJECT:  Saliva  Mediated  Aggregation  of  Oral  Bacteria 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


R01-DE-05462 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Pennsylvania  School  of  Dental 

Medicine 
PRIT^CIPAL  INVESTIGATOR:  Daniel  Malamud 

ACTIVITY  SITE:  Philadelphia 


PROJECT  SUMMARY* 

Two  new  assays  have  been  devised  to  quantitate  bacterial  aggregating  activ- 
ity in  human  saliva.  The  techniques  employ  3H-thymidine  labeled  bacteria  with 
separation  of  free  from  aggregated  cells  by  either  filtration  or  centrifugation. 
The  assays  rapidly  determine  an  early  event  in  the  aggregation  of  oral  strepto- 
cocci, allowing  accurate  estimates  of  aggregating  activity  in  whole  human  saliva. 
We  propose  to  further  purify  and  characterize  aggregating  activity  and  determine 
the  relationship  of  this  activity  to  bacterial  adherence.  To  determine  the  role 
of  bacterial  aggregation  in  oral  health,  we  will  evaluate  activity  and  correlate 
this  measurement  with  the  presence  of  heritable  polymorphic  salivary  proteins, 
nutrition  and  oral  hygiene,  DMFS,  plaque  and  periodontal  indices.  The  studies 
are  designed  to  identify  a  sub  set  of  the  population  at  high  risk  for  dental 
disease. 


BIBLIOGRAPHIC  REFERENCES* 


♦Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project. 

2-258 


"  FY  81 


GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/79  -  6/30/82 


ROl-DE-05466 


CURRENT  PERIOD  OF  SUPPORT 

7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Biochemical  Studies  of  a  Sweetener,  SRI  Oxime  V 


GRANTEE  INSTITUTION  AND  UNIT:  SRI  International  Biomedical  Research  Laboratory 
PRINCIPAL  INVESTIGATOR:  Chozo  Mitoma 
ACTIVITY  SITE:  Menlo  Park 


PROJECT  SUMMARY* 

The  objective  of  the  proposed  research  is  to  conduct  metabolic  and  pharma- 
cokinetic studies  on  an  artificial  sweetener,  SRI  Oxime  V.  Absorption,  distri- 
bution, and  excretion  of  14C-labeled  Oxime  V  will  be  determined  in  rats  and  dogs 
The  pattern  of  formation  of  metabolites  of  Oxime  V  will  be  compared  in  mice,  rats, 
dogs,  and  a  subhuman  primate.   Isolated  hepatocytes  will  be  used  to  study  the 
sequence  of  metabolite  formation  and  to  indicate  any  hepatoxic  effects  of  Oxime  V 
A  detailed  pharmacokinetic  study  will  be  conducted  in  dogs.  The  biochemical  and 
histopathologic  effects  on  major  internal  organs  will  be  studied  in  rats  after 
they  have  been  subchronical ly  fed  Oxime  V. 

Results  from  these  studies  will  give  the  critical  new  information  needed  to 
further  develop  SRI  Oxime  V  as  an  acceptable  artificial  sweetener. 


BIBLIOGRAPHIC  REFERENCES* 


^^Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project."   FY  80 


GRANT  (RESEARCH) 


ROl-DE-05476 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 

7/1/80  -  6/30/84 


CURRENT  PERIOD  OF  SUPPORT 

7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Novel  Peptide  Derived  Sweeteners 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  California  at  San  Diego  Graduate 

School 
PRINCIPAL  INVESTIGATOR:  Murray  Goodman 

ACTIVITY  SITE:  La  Jolla 


PROJECT  SUMMARY* 

We  have  undertaken  a  program  to  prepare  peptide-related  sweeteners.  Our  re- 
search will  be  devoted  to  modifications  of  L-aspartyl-L-phenylalanine  methyl 
ester  (the  dipeptide  sweetener)  including  cyclic  analogs  and  aminoalkoxy-deriva- 
tives.  It  is  our  intention  to  prepare  an  aminosulfonic  acid  corresponding  to 
aspartic  acid  and  convert  it  by  typical  peptide  coupling  reactions  to  sulfonamide 
analog  of  the  dipeptide  sweetener.  We  will  also  examine  the  effect  of  modifica- 
tions of  the  structure  on  the  sweetness  of  trifluoroacetyl-L-aspartyl-p-cyano- 
anil ide. 

The  objectives  of  our  studies  are  the  syntheses  of  novel  synthetic  sweeten- 
ers which  are  stable  and  metabol ical ly  safe.  We  are  encouraged  by  preliminary 
reports  that  peptide  sweeteners  are  noncariogenic.  We  will  examine  the  effect 
of  the  sweet  molecules  we  synthesize  on  bacteria  known  to  be  involved  information 
of  dental  caries.  These  studies  will  be  undertaken  in  collaboration  with  Dr.  How 
ard  Attebery  of  the  Veterans  Administration  Hospital  in  San  Diego  and  the  Univer 
sity  of  California,  San  Diego  Medical  School. 


BIBLIOGRAPHIC  REFERENCES' 
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2-260 


1 


GRANT  (NEW  INVESTIGATOR  RESEARCH  AWARD)  ,  R23-DE-05501 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
8/1/80  -  7/31/83 


CURRENT  PERIOD  OF  SUPPORT 

8/1/81  -  7/31/82 


TITLE  OF  PROJECT:  Platelet-Streptococcal  Interactions  in  Endocarditis 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Minnesota  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Mark  Herzberg 
ACTIVITY  SITE:  Minneapolis 


PROJECT  SUMMARY* 

The  purpose  of  the  proposed  research  is  to  study  the  solubilized  cell  wall 
components  of  strains  of  Streptococcus  sanguis,  isolated  from  confirmed  cases  of 
bacterial  endocarditis  (BE) ,  that  interact  with  the  surface  of  human  blood  plate 
lets.  Several  studies  suggest  that  the  pathogenesis  of  BE  involves,  first,  the 
adherence  of  platelets  to  altered  endothelium.  Next  platelets  would  be  activated 
by  binding  specific  bacteria.  These  events  would  promote  the  characteristic  dep 
osition  of  fibrin  and  subsequent  recruitment  of  polymorphonuclear  leukocytes  seen 
in  the  lesion  of  BE. 

Therefore,  the  specific  aims  are  to:  1.  demonstrate  that  S^.  sanguis  will 
bind  to  Ca  ions  poor,  inactive  blood  platelets  in  the  absence  of  serum;  2.  show 
that  platelet-binding  components  are  present  on  the  cell  wall  of  these  microorga- 
nisms; 3.  isolate,  purify  and  characterize  these  components  biochemically  and 
immunologically;  and  4.  define  the  structural  resideue(s)  that  specify  the  micro- 
organism's ability  to  bind  platelets. 

Bacterial  surface  components  will  be  solubilized  by  non-ionic  surfactants 
and  fractionated  by  preparative  isoelectric  focusing.  Fractions  of  interest  will 
be  identified  by  interaction  with  platelets  as  observed  spectrophotometrical ly 
in  an  aggregometer  and  by  direct  visualization  in  a  microtiter  plate  assay  systen 
Further  purification  will  be  obtained  by  narrow  pH  isoelectric  focusing  and  PAGE 
The  binding  components  will  be  characterized  by  composition,  pi,  Mr  and  Immunol- 
ogical properties.  The  functionally  important  structural  residues  will  be  iden- 
tified by  a  competitive  ligand  assay. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


ROl-DE-05510 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
1/1/80  -  12/31/82 


CURRENT  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/81 


TITLE  OF  PROJECT:   Physi co-Chemistry  of  Strontium  in  Caries  Lesions 


GRANTEE  INSTITUTION  AND  UNIT:   Eastman  Dental  Center  Department  of  Caries 

Research 
PRINCIPAL  INVESTIGATOR:  Martin  Curzon 

ACTIVITY  SITE:  Rochester 


PROJECT  SUMMARY* 

Synthetic  apatites  will  be  produced  in  the  presence  of  strontium  and  fluor- 
ide combinations  and  studied  by  x-ray  diffraction  and  acid  dissolution  behaviour 
Acid  reactivity  of  apatite  in  the  presence  of  strontium  and  fluoride  combination!, 
will  also  be  studied.  Diffusion  characteristics  of  calcium,  strontium  and  com- 
plexing  anions  through  protein  membranes  will  be  studied.  The  effect  of  stron- 
tium and  fluoride  on  the  production  of  artificial  carious  lesions  in  human  ename 
will  be  studied.  Remineral ization  of  artificial  carious  lesions  will  be  studied 
in  vitro  using  solution  incorporating  strontium  and  fluoride. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


ROl-DE-05511 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
1/1/80  -  3/31/82 


CURRENT  PERIOD  OF  SUPPORT 
4/1/81  -  3/31/82 


TITLE  OF  PROJECT:  Evanston-Oak  Park  Fluoridation  Study  After  25  Years 


GRANTEE  INSTITUTION  AND  UNIT:   American  Dental  Association  Health  Foundation 
PRir^CIPAL  INVESTIGATOR:   John  Hefferren 
ACTIVITY  SITE:  Chicago 


PROJECT  SUMMARY* 

The  objectives  of  the  present  research  are   to  re-examine  a  sample  of  approx 
imately  1,200  persons  who  participated  in  the  original  Evanston-Oak  Park  Fluor- 
idation Study  initiated  in  1946.  The  purposes  include  an  effort  to  assess  the 
long-range  effects  of  artificial  water  fluoridation  on  oral  health.  Variables 
to  be  examined  include:  DMFS,  DMFT,  periodontal  index,  fluorosis,  root  surface 
caries,  occlusal  status,  dental  visit  behavior,  knowledge  about  fluoridation, 
oral  hygiene  and  preventive  dental  practices,  and  dental  anxiety. 


BIBLIOGRAPHIC  REFERENCES' 
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GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
12/1/78  -  11/30/81 


R01-DE-05518 


CURRENT  PERIOD  OF  SUPPORT 
12/1/79  -  11/30/81 


TITLE  OF  PROJECT:  Mineral -Organic  Interactions  in  the  Oral  Milieu 


GRAI^TEE  INSTITUTION  AND  UNIT:  New  York  University  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:   Ira  Pullman 
ACTIVITY  SITE:  New  York 


PROJECT  SUMMARY* 

Our  ESR  studies  of  macromolecule-mineral  interfaces  will  be  expanded  to  in- 
clude the  effect  of  alterations  of  the  hydroxyapatite  (and  enamel)  surface  by 
stannous  fluoride  treatment.  Surface  changes  will  be  examined  by  analyzing  the 
ESR  spectra  of  x-ray  induced  free  radicals.  While  continuing  to  investigate  pro-j 
tein  materials  we  shall  focus  on  polysaccharide  interactions  to  a  greater  extent. 


BIBLIOGRAPHIC  REFERENCES* 

Peckauskas,  R.A.,  Termine,  J.O.,  and  Pullman,  I.  Electron  Spin  Resonance 
Studies  on  Tooth  Phosphoproteins  Using  Manganese  Ions  as  Probes.  Arch.  Biochem, 
Biophys.  193.  186-190,  1979. 

Lasker,  S.E.,  Pullman,  I.,  Peckauskas,  R.A.,  and  Patel  ,  C.   Spin  Probe 
Spin  Labeled  Studies  of  Heparins  and  Derivatives.  Thrombosis  and  Hematosis  42. 
Abstr.  #0996.  p.  417,  1979- 
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GRANT  (RESEARCH) 


ROl-DE-05531 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/79  -  6/30/82 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Salivary  Immune  Factors 


GRANTEE  INSTITUTION  AND  UNIT:  Columbia  University  School  of  Dental  &  Oral  Surgery 
PRIT^CIPAL  INVESTIGATOR:  Solon  Ellison 
ACTIVITY  SITE:  New  York 


PROJECT  SUMMARY* 


Curren 
novel  tests 
assays  will 
ness  of  lac 
thus  be  gau 
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biological 
alterations 


tly  used  assays  for  salivary  antibacterial  systems  will  be  surveyed; 
,  readily  related  to  clinical  studies  will  be  developed.  Biological 

be  compared  with  immunochemical  ones.  The  antibacterial  effective- 
toferrin,  lactoperoxidase,  and  lysozyme,  alone  and  in  concert,  will 
ged.  Clinical  studies  will  include  comparison  of  caries-resistant 
susceptible  persons,  determination  of  changes  associated  with  aging, 
tion  of  secretions  from  persons  with  parotitis.  Concurrent  micro- 
studies  will  be  done  to  relate  saliva  content  of  these  factors  to 

or  differences  in  the  oral  bacterial  population. 


BIBLIOGRAPHIC  REFERENCES* 


^^Smithsonian  Science  Infonnation  Exchange,  "Notice  of  Research  Project. 

2-265 
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GRANT  (RESEARCH) 


R01-DE-05596 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
1/1/80  -  12/31/82 


CURRENT  PERIOD  OF  SUPPORT 

1/1/81  -  12/31/81 


TITLE  OF  PROJECT:  Topically-Applied  Polymers  for  Caries  Prevention 


GRANTEE  INSTITUTION  AND  UNIT:  Louisiana  State  University  Medical  Center  School 

of  Dentistry 
PRINCIPAL  INVESTIGATOR:   Henry  Rawls 

ACTIVITY  SITE:  New  Orleans 


PROJECT  SUMMARY* 

Polymers  were  synthesized  which  contained  pendent  phosphonate  ester  or  half- 
ester/half-acid  groups.  Some  also  contained  pendent  amine  salt  groups.  Phospho- 
nate groups  have  a  high  affinity  for  mineral  surfaces  and  are  expected  to  cause 
the  polymer  to  be  rapidly  absorbed  onto  tooth  surfaces  from  solution. 

One  of  the  phosphonic  acid/ester  polymers  (designated  PPOBr  phi  P,  J.  Appl . 
Polym.  Sci .  18:1969,  1974)  was  investigated  for  its  adsorption  characteristics 
on  hydroxyapati te  powder.   It  was  found  under  conditions  which  neutralize  the 
ionic  charge  of  the  acid  groups,  adsorption  is  enhanced:  Increased  concentration, 
pH  valued  below  7,  strong  electrolytes,  and  Ca  ions  all  enhance  adsorption.  Vis- 
cosity was  found  to  be  markedly  reduced  below  pH7  and  upon  addition  of  less  than 
ionic-equivalent  amounts  of  CaClp-  This  indicates  that  the  polymer  conformation 
undergoes  a  change  from  an  extended  state,  to  a  compressed  state  that  occupies 
less  volume  when  the  phosphonic  acid  group  charges  are  neutralized. 

It  was  also  found  that  as  polymer  is  adsorbed,  phosphate  ions  are  released 
into  solution.  The  pattern  of  phosphate  release  as  a  function  of  adsorption 
time  and  of  initial  polymer  concentration  is  consistent  with  a  mechanism  of  ad- 
sorption in  which  phosphonate  groups  exchange  with  phosphate  ions  in  the  mineral 
surface.  This  mechanism  was  also  supported  by  experiments  which  showed  that 
phosphate  solutions  promote  desorption  and  inhibit  adsorption  compared  to  KC1 
solutions  of  equivalent  ionic  strength. 

These  experiments  demonstrate  that  a  layer  of  tenacious  polymer  can  be  rap- 
idly applied  from  solutions  of  low  concentration,  and  that  a  variety  of  control- 
lable conditions  influence  the  nature  of  the  adsorbed  layer.  These  results  en- 
courage the  expectation  that  a  material  and  a  set  of  conditions  can  be  found  whic 
can  be  used  as  a  caries  protective  topical  treatment. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


ROl-DE-05606 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/80  -  6/30/83 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Pili  of  S.  Sanguis  and  Their  Role  in  Adhesion 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Vermont  and  State  Agricultural 

College  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Paula  Fives-Taylor 

ACTIVITY  SITE:   Burlington 


PROJECT  SUMMARY* 

The  purpose  of  this  project  is  to  isolate  selectively  the  surface  components 
of  Streptococcus  sanguis  cells  FW213,  and  begin  the  biochemical  and  physical 
analyses  of  one  of  these  components  -  pili.  Pili  were  chosen  to  investigate 
first  as  a  large  body  of  evidence  is  accumulating  to  suggest  these  structures  are 
organelles  of  adhesion  in  other  bacteria.  The  significance  of  these  pili  in  ad- 
hesion to  saliva-coated  hydroxyapatite  will  be  studied  using  whole  piliated  cells 
and  purified  cells  and  purified  pili.  A  survey  of  the  percentage  of  piliated  S^. 
sanguis  strains  in  dental  plaque  will  be  conducted.  The  feasibility  of  pursuing 
studies  of  a  vaccine  using  pili  will  be  determined  on  the  degree  of  serological 
homogeneity  or  cross-reactivity  of  pili  found  on  commensal  S^.  sanguis  cells.  The 
metabolic  requirements  for  pili  outgrowth  and  the  environmental  factors  that 
influence  pili  expression  will  be  investigated. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (NEW  INVESTIGATOR  RESEARCH  AWARD) 


R23-DE-05628 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/80  -  1/31/83 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  Influence  of  Trace  Metals  on  Dental  Health 


GRANTEE  INSTITUTION  AND  UNIT:  Oregon  State  University  School  of  Home  Economics 
PRINCIPAL  INVESTIGATOR:  Florian  Cerklewski 
ACTIVITY  SITE:   Corvallis 


PROJECT  SUMMARY* 

The  importance  of  mineral  nutrition  on  dental  caries  occurrence  in  man  has  so 
far  been  limited  to  fluoride  where  a  caries  reduction  of  50-60%  in  children  has 
been  demonstrated.  The  nutrition  of  other  minerals  has  periodically  been  sug- 
gested as  a  factor  in  caries  development  but  the  association  is  primarily  based 
upon  epidemiological  observations.  Many  experimental  studies  describing  the 
interactions  between  metals  and  caries  mostly  in  rats  have  been  reported,  but 
the  results  are  difficult  to  interpret  for  several  reasons.  Many  studies  did 
not  take  into  account  the  importance  of  early  developmental  effects  of  nutri- 
tion. This  is  important  because  nutritional  demands  are. high  during  fetal 
growth  including  that  for  tooth  development.  Secondly,  many  of  the  studies 
involved  metals  such  as  boron  which  are  of  unknown  nutritional  importance. 
Lastly,  most  of  the  studies  utilized  dietary  levels  of  metals  that  had  no  rela- 
tionship to  the  nutrition  of  the  experimental  animal.  The  purpose  of  the  pro- 
posed research  is  to  investigate  the  influence  of  mineral  status  other  than 
fluoride  on  tooth  development  and  occurrence  of  caries  using  the  albino  rat  as 
the  animal  model.  Each  study  would  utilize  physiological  levels  of  metals  known 
to  be  relevant  to  health  including  the  essential  trace  metals  zinc,  iron,  cop- 
per, selenium,  manganese,  the  macroelement  magnesium,  and  the  non-essential 
trace  metals  lead  and  cadmium.  The  vehicle  for  these  mineral  factors  each  to  be 
fed  at  four  levels  is  a  semi -purified,  high  sucrose,  caries-promoting  diet. 
Rats  would  receive  the  different  treatment  levels  throughout  gestation  and  lac- 
tation representing  developmental  or  pre-eruptive  effects.  Each  study  would 
continue  for  an  additional  six  weeks  with  rat  pups  receiving  the  identical 
treatment  level  as  the  dam,  representing  post-eruptive  effects.  Uniform  pro- 
duction of  caries  would  be  produced  by  oral  innoculation  of  rat  pups  at  day  19 
of  lactation  with  a  24  hour  culture  of  Streptococcus  mutans.  Methods  of  assess 
ment  include  physical  characteristics  of  rat  molars,  chemical  composition  of 
teeth  and  supporting  bone  and  quantitation  of  molar  caries  compared  to  non- 
innoculated  controls.  Data  would  be  useful  at  least  on  a  conceptual  basis  for 
clarifying  the  potential  of  minerals  other  than  fluoride  to  modify  dental 
caries. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


ROl-DE-05652 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  The  Biological  Role  of  Lysozyme  in  Human  Saliva 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Minnesota  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Greg  Germaine 
ACTIVITY  SITE:  Minneapolis 


PROJECT  SUMMARY* 

Human  saliva  contains  several  constituents  that  may  exert  antibacterial 
activity  and  that  may  affect  the  adherence  of  bacteria  to  oral  tissues.  Lysozyme 
is  one  constituent  that  is  thought  to  act  primarily  as  an  antibacterial  sub- 
stance. Lysozyme  may  exert  antibacterial  activity  through  lytic  action  and  also 
through  as  yet  undetermined  means  dependent  upon  the  extremely  cationic  nature 
of  lysozyme.  Lysozyme  may  also  affect  the  adherence  of  certain  bacteria  to  oral 
surfaces.  The  contribution  lysozyme  makes  to  the  total  antibacterial  potency 
and  adherence  functions  of  saliva  is  unknown.  We  describe  a  technique  to  selec- 
tively remove  ca.  95%  of  lysozyme  from  human  saliva.  Remaining  major  anti- 
bacterial substances  (Lactoperoxidase,  Lactoferrin,  IgA)  are  essentially  unchang 
ed.  The  objective  of  the  research  proposed  in  this  application  is  to  determine 
the  nature  and  extent  of  participation  of  salivary  lysozyme  to  the  (1)  anti- 
bacterial activity  and  (2)  bacterial  adherence  promoting  and/or  inhibiting 
properties  of  human  saliva.  This  objective  will  be  pursued  by  the  comparison  of 
unaltered  salivary  specimens  (whole  supernatant,  parotid  and  submandibular  secre 
tions)  with  the  corresponding  lysozyme-depleted  saliva  specimens.  Several  oral 
and  non-oral  microorganisms  will  be  used  in  the  antibacterial  studies.  The 
relative  effect  of  unaltered  and  lysozyme-depleted  saliva  specimens  on  the 
adherence  of  oral  bacteria  to  hydroxyapatite  and  buccal  epithelial  cells  will  be 
assessed.  Furthermore,  the  effect  of  unaltered  and  lysozyme-depleted  saliva  on 
the  membrane  permeability  and  the  transport  of  glucose  by  oral  and  non-oral 
bacteria  will  also  be  evaluated.  Finally,  a  survey  of  several  oral  bacteria 
will  be  conducted  in  order  to  determine  whether  oral  microbes  selectively  absorb 
major  salivary  antibacterial  constituents.  The  research  proposed  herein  repre- 
sents a  new  approach  to  the  study  of  the  biological  role  of  lysozyme  in  saliva. 
The  approach  specified  allows  one  to  study  lysozyme  in  the  presence  of  the  other 
major  antibacterial  and  adherence  factors  of  saliva.  This  approach  thus,  holds 
the  added  potential  of  uncovering  interactions  involving  the  major  salivary 
constituents  that  might  inhibit  or  promote  lysozyme  functions  in  situ. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


R01-DE-05666 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  Biochemistry  of  Salivary  Lipids 


GRANTEE  INSTITUTION  AND  UNIT:  New  York  Medical  College  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Bronislaw  Slomiany 
ACTIVITY  SITE:  Valhalla 


PROJECT  SUMMARY* 

The  specific  goals  of  the  proposed  research  are:  to  characterize  the  neu- 
tral lipid,  phospholipid  and  glycolipid  (glyceroglucol ipid)  components  in  the 
secretions  of  human  salivary  glands;  to  learn  if  there  are  quantitative  and/or 
qualitative  differences  in  lipids  between  the  individuals  with  low  and  high 
incidence  of  salivary  calculus,  and  between  the  individuals  susceptible  to 
caries  and  those  resistant  to  caries;  to  determine  the  steps  involved  in  bio- 
synthesis of  the  glyceroglucol ipids  and  to  show  the  subcellular  location  of 
enzymes  involved;  to  provide  the  information  on  the  variety  and  concentrations 
of  lipid  deposited  on  the  tooth  surface  in  the  process  of  pellicle  formation, 
in  both,  caries  resistant  and  caries  susceptible  individuals;  to  determine  the 
lipid  content  and  composition  of  the  submandibular  gland  stones  and  supra- 
gingival  calculus. 

Secretions  obtained  from  the  individual  salivary  gland  of  light  calculus 
formers,  heavy  calculus  formers,  caries  susceptible  and  caries  resistant  indi- 
viduals will  be  used  to  study  the  content  and  composition  of  lipids.  Subcellu- 
lar fractionations  of  the  major  salivary  glands  of  monkey  and  rat  will  be  per- 
formed to  establish  the  location  of  enzymes  and  the  steps  involved  in  bio- 
synthesis of  glyceroglucolipids.  The  lipid  components  of  the  natural  and 
experimental  pellicle  (obtained  by  in  vitro  technique),  supra  gingival  calculus, 
and  submandibular  gland  stones  will  be  analyzed. 


BIBLIOGRAPHIC  REFERENCES* 
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GRANT  (RESEARCH) 


ROl-DE-05696 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


CURRENT  PERIOD  OF  SUPPORT 

2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  Streptococcus  Mutans  Interaction  with  Animal  Tissue 


GRAr^TEE  INSTITUTION  AND  UNIT:  State  University  of  New  York  Health  Science 

Center  at  Buffalo  School  of  Medicine 
PRIT^CIPAL  INVESTIGATOR:  Murray  Stinson 

ACTIVITY  SITE:  Buffalo 


be 


PROJECT  SUMMARY* 

The  objectives  of  this  project  are  to  isolate  and  characterize  Streptococcus 
mutans  cell  components  that  may  exert  detrimental  effects  on  host  tissue  through 
direct  interactions  or  by  immunological  mechanisms.   In  one  study,  representative 
strains  of ^.  mutans  will  be  examined  for  antigens  that  are  shared  with  human 
and  monkey  heart  and  kidney  tissues  (CR-antigens) .  Anti-bacterial  sera  will 
tested  for  antibodies  to  CR-antigens  by  indirect  immunofluorescence  (IIF), 
immunoelectrophoresis  and  indirect  radioimmunoassay  (IRIA).  CR-antigens  will  be 
extracted  from  selected  bacteria  and  purified  using  a  variety  of  methods,  includ 
ing:  gel  filtration,  isoelectric  focusing,  polyacrylamide  disc  gel  electro- 
phoresis and  affinity  chromatography.  The  effects  of  streptococcal  induced 
tissue-reactive  antibodies  will  be  studied  in  actively  and  passively  immunized 
animals.  Resulting  tissue  pathology  will  be  ascertained  using  both  light  and 
electron  microscopy.  Immunofluorescence,  immunoenzyme,  immunoferritin  and 
conventional  histological  stains  will  be  employed.  The  CR-antigen  of  animal 
tissue  will  be  solubilized,  and  biochemically  and  immunologically  characterized. 
In  a  second  study,  soluble  extracts  of  selected  S.  mutans  cells  will  be  tested 
for  components  with  direct  binding  affinity  for  heart  and  kidney  tissue  using 
IIF  and  IBIA.  The  tissue-binding  factor  (TBF)  and  the  tissue  receptor  will  be 
isolated,  purified,  and  characterized  using  the  methods  described  above.  The 
effects  of  the  streptococcal  TBF  in  vivo  will  be  studied  by  injection  of  puri- 
fied material  into  rabbits.  Tissue  pathology  will  be  determined  with  the 
methods  listed  above.  The  effects  of  streptococcal  cell  components  on  tissue 
at  the  site  of  immunization  will  also  be  studied.  Animals  that  have  been 
successfully  immunized  in  anti-caries  studies  will  be  obtained  and  their  tissues 
examined  for  pathology. 


BIBLIOGRAPHIC  REFERENCES* 
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TOTAL  PERIOD  OF  SUPPORT 
9/1/79  -  12/31/83 


ROl-DE-05722 


CURRENT  PERIOD  OF  SUPPORT 
1/1/81  -  12/31/81 


TITLE  OF  PROJECT:  Bactericidal  Activity  of  Lactoferrin  on  Oral  Flora 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Louisville  School  of  Dentistry 
PRIT^CIPAL  INVESTIGATOR:  Roland  Arnold 
ACTIVITY  SITE:  Louisville 


PROJECT  SUMMARY* 

Our  previous  studies  have  demonstrated  a  bactericidal  activity  for  human 
lactoferrin  against  a  variety  of  oral  microorganisms.  The  overall  objectives 
of  this  proposal  are  to  characterize  the  mechanism(s)  of  this  bactericidal 
action  and  to  determine  potential  interactions  of  lactoferrin  with  other  sali- 
vary immune  factors  in  the  regulation  of  the  oral  microbial  flora.  The  influ- 
ence of  cell  surface  components  on  the  action  of  lactoferrin  will  be  determined 
by  studying  (a)  the  susceptibility  to  lactoferrin  of  mutants  defective  in  cell 
wall  structure  and  organisms  grown  under  conditions  which  modify  the  cell  wall; 
(b)  the  potential  for  competitive  inhibitions  of  lactoferrin  by  isolated  cell 
wall  components;  (c)  the  effect  of  chemical  modification  of  the  bacterial  cell 
surface  on  lactoferrin  interaction.  The  influence  of  lactoferrin  on  membranes; 
including  conformational  changes  transport  and  leakage  will  be  studied.  The 
effects  of  lactoferrin  on  cell  metabolism,  including  stored  energy  potentials 
and  levels  of  glycolytic  intermediates,  will  be  determined.  The  initial 
kinetics  of  lactoferrin  shut  down  of  macromolecular  synthesis  and  the  effects 
of  lactoferrin  on  the  degradation  of  DNA,  RNA  and  proteins  will  be  determined. 
Lactoferrin  will  be  physically  and  chemically  modified  to  characterize  potential 
sites  and  conformational  states  involved  in  its  bactericidal  activity.  Inter- 
actions between  lactoferrin  and  other  salivary  proteins  will  be  studied.  The 
biological  activity  and  interaction  of  plaque  bound  lactoferrin,  lysozyme, 
lactoperoxidase  and  salivary  antibody  will  be  assessed  by  measuring  metabolic 
parameters  of  microorganisms  in  the  plaque  matrix  and  comparing  this  with  pure 
cultures  of  plaque  isolate.  The  mechanism(s)  of  lactoferrin  killing  will  be 
compared  with  that  of  conalbumin  and  transferrin. 


BIBLIOGRAPHIC  REFERENCES* 

Pruitt,  K.M.,  Adamson,  M.  and  Arnold,  R.R. 
Streptococci.   Infec.  Immun.,  in  press,  1979. 
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GRANT  (RESEARCH) 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


ROl-DE-05747 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  Monoclonal  Antibody  Analysis  of  1.  Mutans  Antigens 


GRANTEE  INSTITUTION  AND  UNIT:   Forsyth  Dental  Center  Department  of  Immunology 
PRINCIPAL  INVESTIGATOR:  Philip  Stashenko 
ACTIVITY  SITE:  Boston 


PROJECT  SUMMARY* 

The  proposed  research  is  directed  toward  the  systematic  identification  and 
isolation  of  the  specific  cell  surface  structures  of  Streptococcus  mutans 
relevant  to  its  pathogenicity.  The  approach  to  be  employed  involves  the  produc- 
tion of  monoclonal  antibodies  directed  against  S.  mutans  surface  components  and 
extracellular  products  utilizing  the  technique  of  somatic  cell  hybridization. 
Hybridoma  antibodies,  reactive  with  single  antigenic  determinants,  are  free  of 
contaminating  reactivities  unlike  antisera  produced  by  conventional  methods,  and 
may  also  be  obtained  in  unlimited  quantities.  The  monoclonal  antibodies  obtain- 
ed will  be  tested  in  vitro  for  their  ability  to  inhibit  adherence  of  S.  mutans 
to  saliva-coated  hydroxyapatite,  as  well  as  for  the  ability  to  inhibit  plaque 
formation  by  S.  mutans  in  a  chemostat  model  under  conditions  which  approximate 
those  found  in  the  oral  cavity.  Antibodies  with  inhibiting  activity  in  one  or 
both  assays  will  be  used  to  isolate  mutants  lacking  the  target  cell  surface  or 
extracellular  components  involved  in  these  processes.  Subsequent  isolation  and 
purification  of  pathologically  'relevant'  antigens  will  be  facilitated  by  link- 
age of  hybridoma  antibodies  to  solid-phase  immunoabsorbents ,  as  well  as  use  of 
hubridoma  antibodies  to  monitor  the  presence  of  the  molecule  under  study  during 
isolation  procedures.  Development  of  a  battery  of  highly-specific  monoclonal 
antibodies  should  promote  dissection  and  understanding  of  the  initial  attach- 
ment and  accumulation  of  S.  mutans,  in  terms  of  the  specific  bacterial  struc- 
tures involved.  Once  isolated  and  purified,  surface  components  with  potential 
relevance,  as  expressed  by  in  vitro  screening,  will  be  utilized  as  immunogens 
in  caries  protection  experiments  using  the  gnctobiotic  rat  model  systems. 


BIBLIOGRAPHIC  REFERENCES* 


*Smithsonian  Science  Information  Exchange, 
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'Notice  of  Research  Project."  FY  81 


GRANT  (RESEARCH) 


ROl-DE-05773 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/84 


CURRENT  PERIOD  OF  SUPPORT 
2/1/81  -  1/31/82 


TITLE  OF  PROJECT:  Ligand  Receptor  Interactions  of  Cariogenic  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Tennessee  Center  for  the  Health 

Sciences  School  of  Medicine 
PRINCIPAL  INVESTIGATOR:  Waits  Simpson 

ACTIVITY  SITE:  Memphis 


PROJECT  SUMMARY^ 


The  major  objectives  of  the  proposed  research  are   to  study  the  interactions 
3f  cariogenic  bacteria  with  salivary  secretions.  Salivary  components  responsible 
for  agglutination  of  dental  pathogens  will  be  isolated  and  the  mechanism  of  bind- 
ing to  bacteria  will  be  studied  through  the  use  of  direct  binding  of  radiolabeled 
agglutinins.  Surface  components  of  the  organism  under  study  will  be  isolated 
and  purified  and  the  ability  of  these  components  to  bind  to  salivary  agglutinins, 
and  interfere  with  agglutination  will  be  tested.   Immobilized  agglutinins  will 
De  studied  for  their  ability  to  bind  intact  radiolabeled  bacteria  and  isolated 
Dacterial  ligands  will  be  tested  for  their  ability  to  interfere  with  this  reac- 
tion.  Immobilized  bacterial  surface  components  will  be  studied  for  their  ability 
to  bind  salivary  agglutinins.  Both  agglutinins  and  bacterial  surface  components 
will  be  used  as  antigens  to  produce  nomoclonal  antibodies  by  hydridoma  technol- 
ogy. The  antibodies  produced  will  be  used  in  attempts  to  interfere  with  adher- 
ence of  oral  bacteria  to  artificial  pellicles  composed  of  saliva  and  immobilized 
salivary  agglutinins. 


BIBLIOGRAPHIC  REFERENCES* 


'Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project."  FY  81 

2-274 


GRANT  (NEW  INVESTIGATOR  RESEARCH  AWARD) 


R23-DE-05809 


REPORT  YEAR 

FY  S1 


TOTAL  PERIOD  OF  SUPPORT 

12/1/80  -  11/30/83 


CURRENT  PERIOD  OF  SUPPORT 
12/1/80  -  11/30.^81 


TITLE  OF  PROJECT:  Effects  of  Fluoride  on  Physiology  of  Oral  Bacteria 


GRANTEE  INSTITUTION  AND  UNIT:  Eastman  Dental  Center  Department  of  Caries 

Research 
PRINCIPAL  INVESTIGATOR:  Arthur  Eisenberg 

ACTIVITY  SITE:  Rochester 


PROJECT  SUMMARY* 

The  specific  objective  of  the  proposed  research  is  to  delineate  the  altera- 
tions in  the  physiology  of  carcinogenic  bacteria  brought  about  by  fluoride  and 
other  trace  elements  and  to  identify  those  trace  elements  that  potentiate  the 
antimicrobial  activity  of  fluoride.  Those  organisms  to  be  studied  are  Strepto- 
coccus sanguis,  S^.  mutans  and  Actinomyces  viscosus.  The  elements  to  be  studiec 
are  Li,  K,  Mg,  Ca,  Sr,  Ag,  Zn,  Si,  Sn  and  F.  Those  physiological  processes 
which  are  believed  to  be  important  in  the  caries  formation  will  be  investigatec 
Cell  growth  will  be  measured  spectrophotometrically,  cell  viability  by  plate 
counts;  acid  production  by  the  drop  in  pH  of  resting  cell  suspensions  in  the 
presence  of  glucose;  acid  sensitivity  of  growth  and  glycolysis  by  the  determi- 
nation of  what  pH  those  activities  cease;  transmembrane  proton  conduction  by 
ph  measurements  of  dense  cell  suspensions;  substrate  uptake  by  radioisotope 
methods;  and  fluoride  uptake  in  dense  cell  suspensions  by  the  space  technique. 


BIBLIOGRAPHIC  REFERENCES' 


*Smithsonian  Science  Infonmation  Exchange,  "Notice  of  Research  Project." 

2-275 


FY  81 


GRANT  (TRAINING) 


T32-DE-07014 


REPORT  YEAR 
FY  «1 


TOTAL  PERIOD  OF  SUPPORT 

7/1 /7B   -   6/m/P.S 


CURRENT  PERIOD  OF  SUPPORT 

7/1 /R1  -  fi/3n/R? 


TITLE  OF  PROJECT:  Postdoctoral  Training  in  Caries  Research 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Minnesota  School  of  Dentistry 
PRINCIPAL  INVESTIGATOR:  Ralph  Katz 
ACTIVITY  SITE: 


PROJECT  SUMMARY* 

The  program  is  a 
competent  investigate 
(Tiultifactoral  problem 
research--i ts  design, 
search.  Research  are 
trials : investigations 
research,  including  d 
testing  of  anticariog 
ing  enamel  ultrastruc 
secretory  physiology. 


broad,  mul tidisciplinary  training  program  to  develop 
rs   capable  of  perf'orming   and  directing   research  on   the 

of  human  dental   caries  formation.      Emphasis   is   on  basic 

statistical   analysis,   and   integration  with   clinical    re- 
as   involved  are:     epidemiology  in  the  conduct  of  clinical 

of  the  microbial    etiology  of  caries   formation;   animal 
ietary  studies,   experimental    production  of  caries,   and   the 
enic  agents;   anatomical   and  physiological    studies,   includ- 
ture,  dimineralization  and  remineralization;   and   studies   of 

and   the  composition  and  functions   of  saliva. 


BIBLIOGRAPHIC  REFERENCES^ 


"Smithsonian  Science  Infomiation  Exchange,   "Notice  of  Research  Project. 

2-276 


FY  81 


GRANT  (TRAINING) 


T32-DE-07026 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

7/1/77  -  6/30/82 


CURRENT  PERIOD  OF  SUPPORT 

7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Postdoctoral  Training  in  Caries  Research 


GRANTEE  INSTITUTION  AND  UNIT:  University  of  Alabama  in  Birmingham 
PRINCIPAL  INVESTIGATOR:  Hugo  Retief 
ACTIVITY  SITE: 


PROJECT  SUMMARY* 


This  comprehensive  program  provides  training  fo 
microbiological,  environmental,  and  physical  factors 
caries  and  for  research  on  immunological,  nutritiona 
of  caries  prevention.  Trainees  will  have  opportunit 
ical,  genetic,  and  immunological  studies  of  oral  mic 
elucidating  the  basis  of  cariogenici ty.  Opportuniti 
enamel  ultrastructure,  demineralization  and  reminera 
biochemistry  and  calcification  and  salivary  defense 
clinical  scientists  will  cooperate  in  providing  the 
ical  and  epidemiological  studies  of  dental  caries. 


r  research  on  the  genetic, 
contributing  to  dental 
1  and  environmental  aspects 
ies  in  biochemical,  physiolog 
roorganisms  with  the  goal  of 
es  also  exist  in  studies  of 
lization,  connective  tissue 
mechanisms.  Both  basic  and 
training  necessary  for  clin- 


BIBLIOGRAPHIC  REFERENCES* 


♦Smithsonian  Science  Information  Exchange,  "Notice  of  Research  Project, 
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FY  81 


NRSA  Individual  Postdoctoral  Fellovjship 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/84 


F32-DE-05160 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/82 


TITLE  OF  PROJECT:  Lipoteichoic  acid  excretion  by  cariogenic  streptococci 


SPONSORING  INSTITUTION  AND  UNIT:  Temple  University  School  of  Medicine 
FELLOW:  William  Wong 
SPONSOR:  Gerald  Shockman 


PROJECT  SUMMARY 

S.  mutans  is  tolerant  to  penicillin  and  other  antibiotics  that  customarily 
Inhibit  cell  wall  biosynthesis  in  bacteria.  This  lack  of  effect  has  been 
attributed  to  the  suppression  of  autolytic  activity  that  may  be  related  to 
lipoteichoic  acid  metabolism.  The  research  is  focused  on  elucidating  the 
relationship  of  these  phenomena  to  the  capability  of  S^.  mutans  to  survive 
with  irregular  supplies  of  food  in  the  mouth. 


BIBLIOGRAPHIC  REFERENCES 


2-278 


NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05161 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/78  -  5/31/81 


CURRENT  PERIOD  OF  SUPPORT 
7/1/80  -  5/31/81 


TITLE  OF  PROJECT:  Cell  wall  in  the  adherence  of  cariogenic  bacteria 


SPONSORING  INSTITUTION  AND  UNIT:  Temple  University  School  of  Medicine 
FELLOW:  Lawrence  Parks 
SPONSOR: Michael  Higgins 


PROJECT  SUMMARY 

Research  was  carried  out  to  elucidate  the  adherence  mechanisms  of  S^.  mutans 
using  cell  wall-free  protoplasts  of  the  microorganism.  Techniques  were  estab- 
lished supporting  growth  of  S^.  mutans  protoplasts  and  properties  of  the  wall-free 
cells  were  studied. 


BIBLIOGRAPHIC  REFERENCES 


2-279 


NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05164 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/78  -  6/30/81 


CURRENT  PERIOD  OF  SUPPORT 
7/1/80  -  6/30/81 


TITLE  OF  PROJECT: Molecular  basis  of  plaque  formation 


SPO;^iSORlNG  INSTITUTION  AND  UNIT:  University  of  Pennsylvania  School  of  Dental 

Medicine 
FELLOW:  Benjamin  Appelbaum 

SPONSOR: Burton  Rosan 


PROJECT  SUMMARY 

Research  was  carried  out  to  determine  the  molecular  basis  of  streptococcal  adhe- 
sion to  saliva-coated  tooth  surfaces  and  to  characterize  the  streptococcal  surface 
receptors. 


BIBLIOGRAPHIC  REFERENCES 


2-280 


NRSA  Individual  Postdoctoral  Fellowship 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
_-_J/l/80  -  ?/31/a3 


F32-DE-05189 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/31/52 


TITLE  OF  PROJECT:  Studies  on  the  autolytic  system  of  streptococcus  mutans 


SPONSORING  INSTITUTION  AND  UNIT:   Temple  University,  School  of  Medicine 
FELLOW:  Thomas  McDowell 
SPONSOR:  Gerald  Shockman 


PROJECT  SUMMARY 

Only  weak  cellular  lysis  is  exhibited  by  S^.  mutans  when  treated  with  penicillin 
or  other  inhibitors  of  cell  wall  synthesis.  This  resistance  may  be  associated 
with  low  autolytic  activity  in  strains  of  S^.  mutans .  The  aim  of  the  research 
is  to  obtain  more  information  on  the  nature  and  function  of  the  microbial  cell 
wall  and  on  the  possibly  related  phenomenon  of  autolysis. 


BIBLIOGRAPHIC  REFERENCES 


2-281 


f;RSA  Individual  Postdoctoral  Fellowship 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
4/1/79  -  7/31/81 


F32-DE-05193 


CURRENT  PERIOD  OF  SUPPORT 
8/1/80  -  7/30/81 


TITLE  OF  PROJECT:  Interactions  between  fluoride  and  acquired  pellicle 


SPONSORING  INSTITUTION  AND  UNIT:  Eastman  Dental  Center 
FELLOW:  Domenick  Zero 
SPONSOR:  Michael  Curzon 


PROJECT  SUGARY 

Prior  to  treating  teeth  with  fluoride,  clinicians  customarily  clean  the  teeth 
thus  removing  the  dental  pellicle.  Recently  this  practice  has  been  questioned 
on  the  basis  that  these  deposits,  if  left  intact,  may  act  as  a  repository  for 
fluoride  and  beneficially  lengthen  the  time  for  reaction  of  fluoride  with  the 
enamel.  Research  was  conducted  on  various  aspects  of  the  interaction  between 
the  acquired  pellicle  and  fluoride.  Methods  were  refined  for  collecting  and 
analyzing  pellicle  material  including  use  of  electrophoresis. 


BIBLIOGRAPHIC  REFERENCES 


2-282 


NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05204 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/80  -  6/30/81 


CURRENT  PERIOD  OF  SUPPORT 
7/1/80  -  6/30/81 


TITLE  OF  PROJECT:  Mechanism  of  dental  caries  removal  by  GKlOl  and  GKIOIE 


SPONSORING  INSTITUTION  AND  UNIT:  Tufts  University  School  of  Dental  Medicine 
FELLOW:  Charles  Habib 
SPONSOR:  Joseph  Kronman 


PROJECT  SUMMARY 

Materials  within  the  carious  lesion  can  be  removed  with  agents  such  as  N-mono- 
chloroglycine  (GKlOl)  or  DL-2-N-chloroaminobutyrate  (GKlOlE).  The  mechanism  of 
action  of  these  agents  has  been  attributed  to  chlorination  of  collagen  groups 
causing  loss  of  fiber  structure.  The  reaction  of  these  agents  with  various 
amino  acids  and  model  compounds  was  studied  to  obtain  further  information  on  the 
Tiechanism. 


BIBLIOGRAPHIC  REFERENCES 


2-283 


NRSA  Individual  Postdoctoral  Fellov/ship 


REPORT  YEAR 
EI_8J 


TOTAL  PERIOD  OF  SUPPORT 
8/1/79  -  7/31/82 


F32-DE-05220 


CURRENT  PERIOD  OF  SUPPORT 
8/1/81  -  7/31/82 


TITLE  OF  PROJECT:  Fluoride  and  oral  antimicrobial  systems 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Rochester,  School  of  Medicine  and 

Dentistry 

FELLOW:   Edward  Thibodeau 
SPONSOR:  Robert  Marquis 


PROJECT  SUMMARY 

Fluoride  is  concentrated  in  dental  plaque.  It  is  known  that  bacteria  become 
hypersensitive  to  F  at  low  pH  values  and  Jt  appears  that  F  can  bring  about  cell 
lysis.  The  research  focuses  on  the  possibility  that  F  and  salivary  non-immune 
resistance  factors  act  together  in  effecting  bacterial  lysis. 


BIBLIOGRAPHIC  REFERENCES 


2-284 


NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05227 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
1/1/80  -  8/31/81 


CURRENT  PERIOD  OF  SUPPORT 
8/31/80  -  8/31/81 


TITLE  OF  PROJECT:  Regulation  of  autolysis  in  Streptococcus  nutans 


SPONSORING  INSTITUTION  AND  UNIT:  Temple  University  School  of  Medicine 
FELLOW:  Timothy  Krai 
SPONSOR:  Lolita  Daneo-Moore 


mutans  penicillin  does  not  cause  autolysis  and  cell 


PROJECT  SUr.MARY 

In  several  strains  of  S^. 
death.  Autolysis  is  caused  by  one  or  more  enzymes  that  apparently  are  essential 
for  phenomena  such  as  cell  surface  enlargement  and  morphogenesis.  The  autolytic 
enzymes  are  activated  or  inhibited  by  several  bacterial  substances  such  as 
lipoteichoic  acid,  which  may  be  part  of  a  system  that  controls  autolysis.  The 
research  was  designed  to  clarify  the  role  of  autolytic  enzymes  in  microbial 
physiology,  clarify  the  regulation  of  these  enzymes  by  DNA  synthesis,  and  deter- 
mine optimal  conditions  for  cell  autolysis. 


BIBLIOGRAPHIC  REFERENCES 


2-285 


NRSA  Individual  Postdoctoral  Fellov^ship 


F32-DE-05237 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/80  -  2/31/83 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/31/82 


TITLE  OF  PROJECT:  Hybridoma  analysis  of  actinomycete  coaggregation 


SPONSORING  INSTITUTION  AND  UNIT:  NIDR,  Laboratory  of  Clinical  Immunology 
FELLOW:  Anne  McGivney 
SPONSOR:  Reuben  Siraganian 


PROJECT  SUMMARY 

The  research  is  focused  on  gaining  experience  in  use  of  hybrid  cell  techniques 
and  in  use  of  monoclonal  antibodies  produced  by  hybridomas.  These  tools  are 
being  applied  to  the  elucidation  of  histamine  release  from  most  cells  and  to  the 
preparation  of  glucosyl transferase  from  Streptococcus  mutans. 


BIBLIOGRAPHIC  REFERENCES 


2-286 


NRSA  Individual  Postdoctoral  Fellov;ship 


F32-DE-05256 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/84 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  6/30/82 


TITLE  OF  PROJECT:  Effect  of  calcifying  fluids  on  acid-etched  caries 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Iowa  College  of  Dentistry 
FELLOW:  John  Hicks 
SPONSOR:  Leon  Silverstone 


PROJECT  SUMMARY 

Research  is  being  conducted  to  evaluate  the  feasibility  of  applying  sealant  to 
early  carious  lesions  if  these  are  pretrested  with  a  mineralizing  solution. 


BIBLIOGRAPHIC  REFERENCES 


2-287 


NRSA  Individual  Postdoctoral  Fellowship 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
7/1/80  -  8/31/81 


F32-DE-05257 


CURRENT  PERIOD  OF  SUPPORT 
7/1/81  -  8/31/81 


TITLE  OF  PROJECT:  Fluoride  effect  on  proteins  of  early  enamel  matrix 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  North  Carolina  School  of 

Dentistry 
FELLOW:  Carol  Drinkard 

SPONSOR:  Miles  Crenshaw 


PROJECT  SUMMARY 

Animals  provided  low  levels  of  fluoride  during  the  period  of  tooth  development 
are  more  resistant  to  caries.  To  determirie  whether  F  might  be  affecting  the 
organic  component  of  the  developing  enamel,  young  rats  were  injected  with  F 
and  the  protein  of  the  enamel  matrix  was  measured  in  several  ways.  It  was 
found  that  administered  F  caused  a  decrease  in  the  protein/phosphorus  ratio 
and  an  increase  in  lower  MW  proteins. 


BIBLIOGRAPHIC  REFERENCES 


2-288 


NRSA  Individual  Postdoctoral  Fellowship 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/84 


F32-DE-05287 


CURRENT  PERIOD  OF  SUPPORT 
3/1/81  -  2/28/82 


TITLE  OF  PROJECT:  Effects  of  fluoride  on  bacterial  polysaccharides 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Washington  Department  of  Oral 

Biology 
FELLOW:  Patrick  Treasure 

SPONSOR:  Dale  Birdsell 


PROJECT  SUMMARY 

Fluoride  is  concentrated  in  dental  plaque  to  levels  at  which  antibacterial 
effects  occur.  Research  is  being  conducted  to  identify  and  assess  the  signif- 
icance of  these  effects  in  caries  prevention  by  fluoride. 


BIBLIOGRAPHIC  REFERENCES 


2-28P 


NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05291 


REPORT  YEAR 

FY  1981 


TOTAL  PERIOD  OF  SUPPORT 

3  years  -  not  yet  activatec 


CURRENT  PERIOD  OF  SUPPORT 


TITLE  OF  PROJECT:   Isolation  and  sequence  of  salivary  histidine  polypeptides 


SPONSORING  INSTITUTION  AND  UNIT:  SUNY  at  Stony  Brook,  School  of  Dental  Medicine 
FELLOW:  Bruce  Mackay 
SPONSOR: Jerry  Pollock 


PROJECT  SUMMARY 

Parotid  saliva  contains  seven  histidine-rich  cationic  polypeptides  varying  in 
molecular  weight,  charge  and  antibacterial  properties.  The  research  project 
involves  the  purification  and  characterization  (including  amino  acid  sequence) 
of  one  or  more  of  these  polypeptides. 
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JRSA  Individual  Postdoctoral  Fellowship 


REPORT  YEAR 
FY  81 


TOTAL  PERIOD  OF  SUPPORT 
9/6/81  -  9/5/83 


F32-DE- 05307 


CURRENT  PERIOD  OF  SUPPORT 
9/6/81  -  9/5/82 


TITLE  OF  PROJECT:  Role  of  the  parent  in  children's  compliance  behavior 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Connecticut  Health  Center 

Schools  of  Medicine  and  Dentistry 
FELLOW:  Monica  Cipes 

SPONSOR:  Stephen  Kegeles 


PROJECT  SUMMARY 

The  effectiveness  of  current  self-applied  treatments  for  caries  is  largely 
dependent  on  long-continued  adherence  to  the  regimen.  The  objective  of  the 
research  is  to  evaluate  the  extent  to  which  children's  health  behavior  is 
predicated  upon  their  own  health  beliefs  or  those  of  their  mother  and  to  test 
practical  application  of  this  information. 


BIBLIOGRAPHIC  REFERENCES 
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NRSA  Individual  Postdoctoral  Fellowship 


F32-DE-05308 


REPORT  YEAR 

FY  81 


TOTAL  PERIOD  OF  SUPPORT 

9/15/81  -  9/14/83 


CURRENT  PERIOD  OF  SUPPORT 

q/1R/81  -  Q/14/8? 


TITLE  OF  PROJECT:  Interrelationship  between  nutrition  and  dental  caries 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Minnesota,  School  of  Public 

Health 
FELLOW:  Louise  Messer 

SPONSOR:  Patricia  Swan  and  James  Boen 


PROJECT  SUMMARY 

A  longitudinal  epidemiological  study  is  being  conducted  on  the  effect  of  dietary 
variables  and  oral  health  practices  on  the  development  of  caries  in  preschool 
age  children.  Studies  on  plaque  and  on  caries  in  animal  models  also  are 
included. 
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REPORT  YEAR 
FY  81 


TITLE  OF  PROJECT:  Synergism  and  antagonism  among  oral  defense  factors 


NRSA  Individual  Postdoctoral  Fellowship 


TOTAL  PERIOD  OF  SUPPORT 
2  years  -  not  yet  activated! 


F32-DE- 05323 


CURRENT  PERIOD  OF  SUPPORT 


SPONSORING  INSTITUTION  AND  UNIT:  University  of  Louisville  School  of  Dentistry 
FELLOW:  Michael  Adamson 
SPONSOR:  Roland  Arnold 


PROJECT  SUMMARY 

A  variety  of  immune  and  non-immunoglobulin  resistance  factors  (lysozyme,  lacto- 
ferrin  and  lactoperoxidase)  is  found  in  saliva.  The  objective  of  the  research 
is  to  identify  interactions  that  exist  among  these  factors,  identify  interactions 
of  these  factors  with  salivary  immunoglobulins  and  determine  mechanisms  of  these 
interactions. 
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REPORT  OF  THE  EXTRAMURAL  PROGRAMS 

NATIONAL  INSTITUTE  OF  DENTAL  RESEARCH 

October  1,  1980  -  September  30,  1981 

by 

Dr.  R,  L.  Christiansen 
Associate  Director  for  Extramural  Programs 

The  Extramural  Programs  of  the  National  Institute  of  Dental  Research 
support  a  wide  spectrum  of  research  ranging  from  laboratory  investi- 
gations on  the  basic  causes  of  oral  diseases  to  clinical  trials  of  new 
methods  of  treatment  and  prevention.   This  broad  array  of  scientific 
activity  is  divided  into  five  categorical  programs,  each  supporting  a 
specific  area  of  dental  research,  and  a  non-categorical  program  which 
consists  of  five  university-based  Dental  Research  Institutes  and  Centers 
conducting  research  in  the  entire  field  of  oral  biology.   The  health 
scientist  administrators  who  develop  and  manage  these  extramural  programs 
encourage  a  high  level  of  interest  in  oral  biology  throughout  the 
scientific  community.   In  the  planning  and  implementation  of  specific 
research  programs,  they  carefully  consider  recommendations  from  advisory 
committees,  special  consultants  and  other  NIH  staff;  cost  factors  are 
given  due  consideration.   As  a  result  of  this  collaboration,  the  NIDR 
Extramural  Programs  (NIDR/EP)  have  been  able  to  maintain  strong  research 
programs  with  a  reasonable  level  of  funding.   These  programs  have  set 
the  stage  for  the  currently  expanding  clinical  research  programs  in  the 
fields  of  periodontal  disease,  oral  soft  tissue  diseases,  dental  im- 
plantology,  behavioral  science  and  oral  pain.   The  progress  achieved  in 
these  areas  is  reflected  in  this  report. 

PERSONNEL  AND  ADMINISTRATION 

During  FY  1981  three  important  personnel  changes  took  place.   Dr. 
Richard  L.  Christiansen  was  appointed  Associate  Director  for  NIDR/EP, 
following  the  retirement  of  Dr.  Clair  L.  Gardner,  who  had  served  success- 
fully in  that  position  for  nearly  a  decade.   Formerly,  Dr.  Christiansen 
had  been  Chief  of  the  Craniofacial  Anomalies  Program.   Dr.  J.  D.  Niswander, 
former  health  scientist  administrator  in  the  Craniofacial  Program,  was 
appointed  Chief  of  that  program. 

The  Scientific  Review  Branch,  established  several  years  ago  to  separate 
review  from  program  activities,  continued  to  function  in  an  effective 
manner.   In  FY  1981,  staff  of  this  Branch  conducted  11  project  site 
visits  and  convened  3  meetings  of  the  NIDR  Special  Grants  Review  Com- 
mittee, which  reviewed  14  Institutional  National  Research  Service  Award 
(NRSA)  applications  requesting  $7.4  million,  and  two  Periodontal  Clinical 
Research  Center  applications  requesting  $8.3  million.   The  Scientific 
Review  Branch  also  conducted  4  No-Study-Section  reviews.   In  addition. 
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staff  prepared  20  initial  reviews  for  secondary  review  by  the  National 
Advisory  Dental  Research  Council. 

The  Office  of  Centers  and  Special  Programs  provided  fiscal  and  admin- 
istrative support  for  the  five  non-categorical  Dental  Research  Institutes 
and  Centers  and  provided  staff  to  work  with  representatives  of  the 
Division  of  Research  Resources  (DRR)  on  the  Minority  Biomedical  Support 
(MBS)  Program.   The  Chief  of  this  office  also  administered  Short  Term 
Training  grants,  served  as  the  NIDR  liaison  to  the  National  Institute  on 
Aging  (NIA)  in  the  administration  of  the  Geriatric  Dentistry  Academic 
Awards,  and  served  as  the  NIDR  representative  to  DRG  to  resolve  problems 
of  assignment  and  review. 

STAFF  ACTIVITIES 

During  FY  1981,  the  Associate  Director  for  Extramural  Programs  made 
formal  presentations  at  a  joint  AADS/AADR  symposium,  and  at  the  17th 
Annual  Dental  Students'  Research  Conference,  both  in  Chicago,  and  addressed 
regional  AADR  research  components  in  Kentucky  and  in  Ohio.   He  also 
revised  the  Orientation  Manual  utilized  by  members  of  the  National 
Advisory  Dental  Research  Council.   In  addition,  he  served  as  co-editor 
(with  Robert  M.  Pratt)  of  the  proceedings  of  an  international  conference 
entitled  "Current  Research  Trends  in  Prenatal  Craniofacial  Development". 
These  proceedings  were  published  in  book  form  in  1981.   The  conference, 
a  joint  effort  of  NIDR  Intramural  and  Extramural  Programs,  had  brought 
together  investigators  from  a  wide  spectrum  of  disciplines  to  review  new 
information  on  prenatal  craniofacial  development  and  to  make  recom- 
mendations concerning  the  course  of  future  investigations. 

The  Special  Assistant  for  Program  Coordination  served  as  editor  of  the 
annual  reports  and  of  written  material  prepared  for  various  purposes 
such  as  the  Congressional  Budget  Justification,  the  NIDR  Research  Plan, 
and  responses  to  Congressional  Inquiries.   In  his  capacity  as  the 
Institute  representative  to  the  Diabetes  Mellitus  Interagency  Coordinating 
Committee,  he  conducted  several  meetings  and  a  programming  site  visit  to 
develop  a  new  project  on  periodontal  disease  in  diabetics.   In  addition, 
he  prepared  an  article  on  dental  diseases  of  children  that  is  being 
published  for  a  series  of  State  House  Conferences  on  Children,  Youth  and 
Parents.   As  a  part  of  this  activity,  he  participated  in  a  preparatory 
Research  Forum  on  Health  in  Washington,  D.C.   At  a  joint  AADS/AADR 
symposium  he  made  a  formal  presentation;  the  material  presented  was 
subsequently  submitted  (by  request)  for  publication  in  a  dental  student 
journal. 

The  Special  Assistant  for  Research  Manpower  served  as  Chairman  of  the 
Staff  Executive  Committee,  which  provides  secondary  review  of  Fellowship 
applications,  and  of  the  Fellowship  Advisory  Committee,  which  advises 
the  Director,  NIDR,  on  NRSA  Fellowship  policies  and  practices.   He  also 
served  as  executive  secretary  of  the  Dental  Research  Institute  and 
Special  Programs  Advisory  Committee  when  it  reviewed  institutional 
fellowship  grant  applications;  conducted  site  visits  for  program  projects. 
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center  applications  and  research  grants;  and  conducted  No-Study-Section 
reviews  of  conference  grant  applications.   In  addition,  he  prepared 
various  documents  on  the  implementation  of  the  manpower  provision  of  the 
Omnibus  Reconciliation  Act  of  1981,  on  current  trainee  costs,  and  on 
projected  estimates  of  future  training  needs. 

Extramural  program  staff  made  34  visits  to  institutions  and  participated 
in  28  different  scientific  meetings  to  keep  abreast  of  scientific  de- 
velopments, monitor  research  progress,  and  maintain  close  liaison  with 
the  scientific  community.   In  addition  to  their  informal  contributions 
to  these  activities,  staff  made  formal  presentations  at  some  meetings 
and  participated  in  the  preparation  of  the  proceedings  for  publications. 
They  also  attended  10  courses  for  professional  development.   Information 
on  program  priorities  for  federal  funding  was  again  disseminated  by 
staff  at  the  annual  meeting  of  the  American  Association  of  Dental  Schools, 
and  at  the  lADR/AADR  meeting  in  Chicago.   At  these  meetings  staff  members 
made  several  formal  presentations  and  participated  in  the  activities  of 
the  various  specialty  groups  within  the  lADR.   At  the  lADR  meeting, 
staff  again  maintained  a  consultation  room  to  inform  scientists  of 
research  opportunities,  resolve  problems,  and  encourage  young  investigators 
to  develop  research  plans. 

Meetings  Sponsored.   In  FY  1981  NIDR  provided  partial  support  with  grant 
funds  for  7  scientific  conferences  or  symposia  which  included  several 
large  international  assemblies.   In  addition,  NIDR  staff  developed  and 
managed  a  scientific  workshop  on  periodontal  treatment.   The  titles  and 
dates  of  these  meetings  are  listed  below. 

1.  Symposium  on  Host-Bacterial  Interactions  in  May  1981 
Periodontal  Diseases,  Buffalo  (Grant) 

2.  Symposium  on  Orthodontics  and  Bioengineering  October  1981 
Hartford  (Grant) 

3.  Sixth  International  Congress  on  Human  Genetics         September  1981 
Jerusalem  (Grant,  funded  jointly  with  several 

other  NIH  institutes) 

4.  13th  International  Biomaterials  Symposium,  May  1981 
Troy,  N.  Y.  (Grant,  funded  jointly  with  NHLBI  and 

NIADDK) 

5.  Oral  Immunogenetics  and  Tissue  Transplantation         March  1981 
Los  Angeles  (Grant) 

6.  Conference  on  Biology  of  Mineralized  Connective        May  1981 
Tissues,  Chicago  (Grant,  funded  jointly  with  NIADDK) 

7.  3rd  World  Congress  on  Pain,  Edinburgh  Scotland         September  1981 
(Grant) 
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8.    "Surgical  Therapy  for  Periodontitis",  Bethesda         May  1981 
(Workshop) 

Planning  and  Evaluation  activities  in  NIDR/EP  during  FY  1981  were  con- 
ducted primarily  in  the  Craniofacial  and  Periodontal  Diseases  Programs. 
Craniofacial  program  staff  convened  five  orientation  and  planning  sessions 
in  which  experts  in  the  different  areas  encompassed  by  this  program 
developed  recommendations  to  be  considered  for  inclusion  in  the  NIDR 
Long  Range  Plan.   The  Periodontal  Diseases  Program  held  two  work  sessions 
for  the  same  purpose. 

Small  Grant  Program.   During  the  latter  part  of  FY  1981,  staff  held 
several  work  sessions  to  develop  guidelines  for  a  new  small  grant  program 
to  be  initiated  in  FY  1982.   Final  draft  material  for  a  program  announce- 
ment to  solicit  applications  was  completed  near  the  end  of  FY  1981.   The 
new  program  is  intended  to  support  small  projects  of  the  following 
types: 

to  determine  the  feasibility  of  a  larger  project; 
to  develop  and  test  new  research  techniques; 
to  study  a  clinical  problem;  and 
to  analyze  existing  data. 

However,  awards  will  not  be  limited  to  such  projects.   Moreover,  in- 
vestigators from  any  scientific  discipline  and  at  any  career  stage  may 
apply.   Minority  and  women  investigators  are  encouraged  to  submit 
applications . 

CENTERS 

The  NIDR  supports  eight  centers.   Five  of  these  are  non-categorical, 

university-based  centers  initiated  during  the  1960s;  and  three  are 

specialized  centers  recently  initiated  to  accelerate  clinical  research 
on  periodontal  diseases. 

The  non-categorical  Dental  Research  Institutes  and  Centers  (DRICs)  at 
the  Universities  of  Alabama,  Michigan,  North  Carolina,  Pennsylvania,  and 
Washington  supported  120  collaborative  research  projects  during  FY  1981. 
Although  their  activities  were  reduced  due  to  increased  costs,  these 
centers  continued  to  maintain  an  outstanding  record  of  scientific  achieve- 
ment.  During  the  past  year,  their  senior  investigators  published  314 
scientific  papers  (excluding  abstracts)  and  had  an  additional  164  papers 
accepted  for  publication.   Research  training  was  provided  for  55  research 
associates  through  direct  participation  in  the  research  activities. 
Center  investigators  also  served  as  preceptors  for  79  fellows,  many  of 
whom  conducted  their  research  in  the  DRICs. 

During  FY  1981,  annual  interim  project  site  visits  to  all  five  centers 
were  conducted.   Notwithstanding  the  effects  of  budgetary  constraints 
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resulting  from  increased  costs  in  the  face  of  reduced  funding,  the 
centers'  research  programs  were  judged  to  be  progressing  very  satis- 
factorily. 

Last  year's  report  indicated  that  the  initial  planning  for  an  evaluation 
of  the  centers  had  been  completed.   No  additional  evaluation  activities 
took  place  during  FY1981,  but  it  is  anticipated  that  the  evaluation  will 
be  further  implemented  during  FY  1982. 

Research  highlights  of  the  DRIC  Program  are  described  elsewhere  in  this 
report  and  also  in  the  categorical  program  reviews  which  follow  this 
extramural  administrative  overview. 

The  three  Specialized  Clinical  Research  Centers  for  Periodontal  Diseases 
at  Forsyth  in  Boston,  SUNY  at  Buffalo  and  Virginia  Commonwealth  University 
in  Richmond  have  developed  well-coordinated  laboratory  and  clinical 
programs  which  enable  the  investigatiors  to  follow  the  clinical  course, 
the  microbiology  and  the  immunologic  profiles  that  characterize  different 
types  of  periodontal  disease.   During  the  past  year,  these  centers  have 
made  significant  progress  in  identifying  and  characterizing  the  oral 
microflora  in  different  periodontal  conditions.   They  have  completed  a 
systematic  cataloguing  of  oral  bacteria  involved  in  the  progression  of 
experimental  gingivitis  in  young  adults  and  have  obtained  preliminary 
data  which  indicates  that  the  flora  in  localized  juvenile  periodontitis 
and  chronic  periodontitis  is  more  complex  and  diverse  than  that  of 
experimental  gingivitis.   They  have  also  been  able  to  monitor  antibodies 
against  specific  organisms  in  patients  with  localized  juvenile  perio- 
dontitis.  These  findings  are  expected  to  lead  to  better  diagnosis  and 
patient  management. 

RESEARCH  FUNDING 

During  FY1981,  the  NIDR  Extramural  Programs  awarded  research  funds  of 
$36.1  million,  which  included  $27.5  million  for  research  grants  and 
career  awards,  $1.1  million  for  contract  research  by  the  five  cate- 
gorical programs,  and  $7.5  million  for  the  Dental  Research  Institutes 
and  Centers  Program. 

Grants 

The  distribution  of  research  grant  funds  by  program  and  by  type  of  grant 
during  FY1981  is  presented  in  Table  1,  which  does  not  include  grants  by 
the  National  Caries  Program.   Altogether,  the  Extramural  Programs  made 
332  grant  awards:   293  for  research  projects,  7  for  scientific  con- 
ferences, 5  for  the  university-based  dental  research  institutes  and 
centers,  3  for  periodontal  clinical  research  centers,  22  for  research 
career  development  awards,  one  for  a  research  career  award,  and  one  for 
a  minority  program.   Of  the  293  project  awards,  235  were  made  for  regular 
research  grants  (ROl) ,  9  for  program  projects  (POl) ,  and  49  for  the  new 
investigator  awards  (R23) . 
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Compared  to  FY  1980,  the  total  research  grant  funds  awarded  by  NIDR-EP 
in  FY  1981  increased  by  $2.1  million,  or  6.2%,  but  there  was  a  decrease 
in  the  constant  dollar  value  of  these  funds.   In  FY1981,  31%  of  the 
research  grant  funds  was  awarded  for  new  grants  and  competing  renewals, 
and  69%  was  awarded  for  noncompeting  continuations  and  supplemental 
grants  (almost  the  same  proportions  as  the  previous  year) .   The  new 
research  awards  included  48  regular  grants,  17  new  investigator  awards, 
and  7  conference  grants.   The  competing  renewals  included  45  regular 
grants  and  2  program  projects. 
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The  levels  of  funding  by  each  Program  compared  to  the  previous  year  are 
shown  in  Table  2,  which  also  gives  the  percentage  increase  or  decrease. 
Numerical  increases  approximating  those  due  to  inflation  are  evident  for 
three  of  the  Programs,  but  real  increases  were  manifest  in  the  funding 
by  the  Restorative  Materials  Program  and  by  the  Pain  and  Behavioral 
Studies  Program.   A  significant  decrease  in  funding  for  the  five  university- 
based  centers  was  evident. 

Table  2.   Comparison  of  Funding  By  Program  and  Previous  Year 


Program 

FY1981 
($000s) 

FY1980 
($000s) 

Increase  or 
(Decrease) 

% 
Change 

Periodontal 

$7054 

$6512 

$542 

8.3 

Craniofacial 

8076 

7569 

507 

6.7 

Restorative 

3575 

3050 

525 

17.2 

Soft  Tissue 

5927 

5406 

521 

9.6 

Pain  &  Behavior 

2921 

2180 

741 

34.0 

Five  Centers 

7476 

7976 

(500) 

(6.3) 

Contracts 

Collaborative  research  funded  by  contract  and  by  interagency  agreement 
during  FY  1981  totalled  nearly  $1.1  million,  which  is  slightly  less  than 
the  FY  1980  level.   These  funds  were  distributed  among  three  categorical 
extramural  programs  as  shown  in  Table  3. 


Table  3 
FY1981  DISTRIBUTION  OF  CONTRACT  SUPPORT  BY  PROGRAM 


Program 

No.  of  Contracts 
and  Interagency  Agreements 

Amount 
($000, s) 

Percent 
of  Total 

Ac  t  ive 

Funded 

FY81 

Craniofacial 

5 

3 

$   111 

10.3 

Restorative 

3 

3 

825 

76.6 

Stomatology 

5 
13 

3 

9 

141 

13.1 

Totals 

$1,077 

100.0 
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The  craniofacial  projects  included  studies  on  the  long  term  effects  of 
orthodontic  treatment,  the  effects  on  oral  function  of  surgery  of  the 
face  and  jaws,  and  the  metabolism  of  pregnant  women  who  have  previously 
delivered  offspring  with  cleft  palate.   Stomatology  projects  included 
immunologic  studies  of  recurrent  herpes  simplex  virus  infections  and 
recurrent  aphthous  ulcers  in  humans  and  studies  on  the  early  detection 
of  human  oral  carcinomas.   Restorative  materials  research  dealt  with 
bonding  agents  and  with  materials  for  dental  fillings  and  prosthetic 
appliances. 

Training 

The  distribution  of  NIDR  research  training  funds  awarded  in  FY  1981 
is  summarized  in  Table  3.   A  total  of  106  grants  were  made  at  a  cost  of 
more  than  $4.4  million.   Included  in  the  awards  were  63  individual 
fellowships,  23  institutional  fellowship  grants,  5  senior  fellowships 
and  15  short-term  training  grants.   These  figures  show  an  overall 
continued  growth  in  types  of  grant  support,  numbers  of  individuals  and 
level  of  spending  (approximately  $525,000  over  the  FY  1980  level). 
Although  one  new  institutional  fellowship  grant  was  awarded,  the  total 
number  of  such  grants  decreased  by  four  during  the  year.   Approximately 
120  fellows  received  support  from  these  institutional  grants. 

New  programs  which  were  begun  in  FY  1980  enjoyed  a  modest  to  rapid 
growth,  with  senior  fellowships  expanding  from  two  to  five,  and  short- 
term  training  prgrams  expanding  by  50%  both  in  the  number  of  grants  and 
in  the  number  of  professional  students  (95)  supported.   The  funding  of 
three  new  Geriatric  Dentistry  Academic  Awards  during  FY  1981  by  the 
National  Institute  on  Aging  (NIA)  increased  the  number  of  dental  schools 
participating  in  this  program  to  six.   The  NIDR  provided  consultation 
during  the  initiation  and  development  of  these  awards.   Recipients  of 
these  awards  are  expected  to  develop  an  improved  curriculum  on  geriatric 
dentistry  and  to  initiate  research  programs. 

Through  cooperative  agreements  with  other  NIH  organizational  components, 
the  NIDR  has  also  participated  in  efforts  to  provide  a  broad  range  of 
training  opportunities  for  minority  students.   During  the  past  year,  4 
students  received  NIDR  training  funds  under  the  Minorities  Biomedical 
Support  (MBS)  Program  through  an  agreement  with  the  NIH  Division  of 
Research  Resources.   A  second  agreement  with  the  National  Institute  of 
General  Medical  Sciences  provides  for  the  support  of  postdoctoral  dental 
fellows  through  the  Minorities  Access  to  Research  Centers  (MARC)  Program. 
During  the  past  year,  NIDR  provided  support  for  two  fellowships  under 
this  program. 

The  Omnibus  Reconciliation  Act  of  1981  extended  the  legislative  authority 
for  NIH  to  support  the  NRSA  programs  through  FY  1983.   The  amendments 
contained  in  this  act  will  permit  greater  flexibility  and  allow  more 
emphasis  on  the  development  of  clinical  researchers.   Special  consideration 
will  be  given  to  holders  of  clinical  degrees  such  as  D.D.S.  and  D.M.D. 
In  the  light  of  these  developments,  the  future  of  training  continues  to 
be  promising. 
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RESEARCH  HIGHLIGHTS 

o  Periodontal  Disease 

Microbiology.   Leukotoxic  strains  of  Actinobaclllus  actinomycetemcomitans 
(A.  actino. )  from  diseased  pockets  of  localized  juvenile  periodontitis 
(LJP)  have  surface  blebs  which  are  released  into  the  culture  medium. 
Leukotoxic  strains  can  be  identified  by  the  blebs  or  by  an  immunologic 
assay.   The  blebs  contain  a  leucotoxin  which  binds  to  receptors  on  the 
surface  of  polymorphonuclear  leukocytes  (PMNs) ;  phospholipids  inhibit 
this  binding. 

The  implantation  of  specific  nonpathogenic  bacteria  such  as  S.  sanguis 
or  S^.  uberis  into  the  oral  cavity  of  germfree  rats  prevented  the  establish- 
ment of  a  pathogenic  A.  actino.   These  nonpathogenic  antagonistic 
bacteria  also  slowly  replaced  previously  implanted  A.  actino. 

In  periodontal  pockets  of  juvenile  onset,  insulin-dependent  diabetics, 
Capnocytophaga  was  the  predominant  cultivable  organism.   B^.  gingival  is 
and  A.  actino. ,  usually  found  in  periodontal  lesions,  were  either  not 
detected  or  seen  only  in  low  numbers. 

Immunology.   PMNs  from  patients  with  LJP  showed  an  increased  contact 
angle  when  compared  to  those  of  the  controls.   This  measure  indicates 
the  effectiveness  of  cell  adherence  as  it  may  relate  to  phagocytosis. 
The  PMNs  from  LJP  patients  had  only  half  as  many  receptors  to  the 
synthetic  chemotactic  peptide  formylmet-leu-phe  as  PMN  cells  from  normal 
controls.   All  LJP  patients  studied  had  either  defective  PMNs  or  monocytes; 
however,  none  had  defects  in  both  PMNs  and  monocytes  simultaneously. 
Individuals  with  chronic  adult  periodontitis  did  not  have  abnormal  PMNs. 
Patients  with  LJP  had  high  titers  of  antibody  against  A.  actino.  and 
patients  with  adult  periodontitis  had  high  levels  of  antibody  against  B. 
gingival is.   But  most  patients  with  LJP,  generalized  periodontitis,  and 
adult  periodontitis  did  not  show  high  titers  of  antibodies  against  nine 
other  specific  organisms,  including  some  thought  to  be  pathogenic. 

Connective  Tissue.   Type  V  collagen,  seen  only  in  traces  in  normal 
gingiva,  increased  several-fold  in  diseased  gingiva.   This  type,  which 
consists  of  two  chains  of   1(V)„  and  one  chain  of    (V)  ,  was  characterized 
by  a  new  method  of  mapping  based  on  iodination  and  electrophoresis. 

In  rats  with  streptozotocin- induced  diabetes,  collagen  from  mandibular 
bone  was  reduced  to  1/3  of  the  normal,  whereas  degradation  of  older 
collagen  was  unaffected.   Polymorphonuclear  leukocytes  in  both  diabetic 
humans  and  rats  had  abnormally  low  levels  of  collagenase  activity.   When 
insulin  was  administered,  collagenase  levels  returned  to  normal. 

Antibodies  to  parathyroid  hormone  blocked  the  resorptive  activity  of 
osteoclast  activating  factor  (OAF)  in  bone  organ  cultures.   Apparently, 
parathyroid  hormone  and  OAF  share  common  antigens.   OAF  was  present  in 
the  serum  of  patients  with  the  bone  cancer  multiple  myeloma. 
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Diabetes.   Periodontitis  was  more  prevalent  in  juvenile-onset  diabetes 
(IDDM)  than  in  non-diabetics,  and  was  more  severe  in  patients  with  a 
longer  duration  of  diabetes.   When  the  periodontal  health  of  the  IDDM 
patient  was  improved,  there  was  a  reduction  in  acute  diabetic  complications 
and  in  insulin  requirement.   Capnocytophaga  was  the  predominant  organism 
in  the  periodontal  lesions. 

o  Craniofacial  Anomalies 

Neural  Crest  Embryology.   The  migration  of  embryonic  neural  crest  cells 
is  affected  by  the  macromolecules  they  encounter.   Neural  crest  cells, 
which  do  not  produce  fibronectin,  migrate  easily  through  spaces  con- 
taining fibronectin,  but  non-crest  cells,  which  produce  fibronectin,  do 
not  migrate.   Varying  doses  of  the  chemical  TPA  either  delayed  or  pre- 
vented pigmentation  of  cultured  quail  neural  crest  cells. 

Studies  of  the  protective,  pericellular  coating  of  cells  showed  that 
virus-transformed  cells  internalized  and  degraded  the  hyaluronic  acid 
component  of  this  coating,  whereas  in  nontransformed  cells,  the  coating 
remained  intact. 

A  newly  developed  medium  supports  the  culture  of  embryonic  mandibular 
processes  and  facilitates  the  formation  of  cartilage  and  osteoid  tissues 
within  them.   Epithelial  tissues  of  inner  enamel  were  induced  to  form  a 
new  basal  lamina  in  the  absence  of  serum  and/or  a  viable  dental  mesen- 
chyme tissue. 

Studies  of  skull  bone  formation  in  chick  embryos  showed  that  tissues 
forming  the  frontal  bones  must  interact  first  with  the  epithelium  of  the 
brain  and  later  with  the  epithelium  of  the  skin. 

In  normal  development,  the  embryonic  neural  crest  segregates  into  distinct 
cell  lineages  to  produce  neuronal  cells  and  other  endocrine,  skeletal, 
and  pigment  elements.   Investigators  using  monoclonal  antibodies  to 
study  these  lineages  have  discovered  that  a  particular  antigen  becomes 
concentrated  on  the  surface  of  sensory  neurons. 

Cleft-Lip  and  Palate.   Scientists  measured  cortisone  receptor  levels  in 
facial  and  palatal  mesenchyme  in  susceptible  and  nonsusceptible  mice  to 
clarify  how  glucocorticoids  cause  cleft  palate.   The  results  showed  that 
the  susceptibility  to  cortisone  clefting  is  directly  related  to  the 
receptor  levels.   This  finding  suggests  that  the  biochemical  pathway  is 
the  same  as  the  hormonal  pathway.   The  investigators  also  showed  that 
glucocorticoids  inhibit  the  programmed  cell  death  at  the  medial  edges  of 
the  shelf  epithelium. 

Previous  research  has  shown  that  a  gene  linked  to  the  H-2  complex  on  the 
17th  chromosome  affects  the  susceptibility  of  mice  to  cortisone- induced 
cleft  palate;  and  recent  research  has  shown  that  a  gene  on  the  second 
chromosome  also  alters  this  susceptibility. 
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Teratogenic  concentrations  of  the  anti-epileptic  drug  phenytoin  in 
embryo  cultures  markedly  inhibited  normal  palatal  shelf  rotation  in  the 
susceptible  A/J  mouse  strain,  but  not  in  nonsusceptible  strains. 

Other  Anomalies.   Investigators  using  mice  to  study  Fetal  Alcohol  Syndrome 
found  that  major  malformations  resulted  from  the  administration  of 
ethanol  during  early  pregnancy.   The  development  of  the  brain  and  medial 
nasal  processes  were  severely  affected. 

The  abnormal  growth  of  cranial  and  facial  sutures  seen  in  human  familial 
x-linked  dominant  hypophosphatemia  (Vitamin  D-resistant  rickets)  was 
recently  duplicated  in  mice.   Scientists  can  now  explore  corrective 
methods  of  treatment. 

Combined  morphological  and  neuromuscular  studies  indicate  that  patients 
with  craniofacial  anomalies,  including  hemifacial  microsomia,  not  only 
have  abnormal  morphology  but  also  have  abnormal  function  in  specific 
muscles;  both  can  be  corrected  by  long-term  treatment. 

After  surgical  repositioning  of  the  jaw,  or  after  impaction  of  the 
midface,  the  gro.wth  of  the  midface  and  the  mandible  in  monkeys  was  less 
than  in  controls.   However,  favorable  maxillary-mandibular  relations 
were  maintained  in  both  groups. 

Malocclusion.   Extracts  of  local  tissues  from  orthodontically  treated 
animals  were  shown  to  contain  a  protein  which  causes  fetal  bones  to 
resorb.   These  extracts  were  also  chemotactic  to  macrophages.   These 
studies  also  showed  that  osteoblasts  participate  in  bone  resorption. 
Growing  evidence  indicates  that  bone  remodeling  involves  cellular  com- 
munication and  the  coupling  of  bone  formation  to  bone  resorption. 

In  experimental  orthognathic  surgery  for  immediate  correction  of  mal- 
posed,  rotated,  or  tipped  teeth  it  was  found  that  small  mandibular 
segments  could  be  surgically  repositioned.   Blood  supply  was  maintained 
by  a  vascular  pedicle  of  lingual  mucosa. 

Acquired  Defects.   Studies  in  rabbits  suggest  that  the  osteogenic  power 
of  bone  grafts  may  vary  with  the  time  of  day.   Grafts  placed  during  the 
morning  were  more  osteogenic  than  those  placed  during  the  afternoon, 
presumably  because  osteoprogenitor  cells  were  more  populous  in  the 
morning . 

To  improve  surgical  procedures  for  repairing  acquired  facial  defects, 
scientists  are  studying  the  use  of  temporalis  muscle  flaps  in  monkeys  in 
the  treatment  of  defects  such  as  loss  of  muscle  and  facial  paralysis. 

The  effect  of  pulsating  electromagnetic  fields  (PEMF)  on  osteoblast-like 
cells  in  vitro  is  also  being  studied.   Although  a  success  rate  of  85 
percent  in  the  repair  of  nonunion  fractures  has  been  reported,  the 
mechanism  of  action  of  PEMF  remains  obscure.   In  recent  studies,  PEMF 
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produced  quantifiable  changes  in  the  level  of  alkaline  phosphatase,  an 
enzyme  associated  with  bone  remodeling. 

o  Restorative  Materials 

Implantation.   At  the  Medical  University  of  South  Carolina,  researchers 
are  investigating  porous  titanium  alloy  as  a  tooth  implant.   Twenty- 
seven  implants  functioned  successfully  in  rhesus  monkeys  for  up  to  four 
years  either  as  free-standing  teeth  or  as  abutments  for  bridges.   The 
implants  remained  firm  clinically  and  histological  studies  indicated 
that  bone  had  filled  the  porosities  in  the  titanium  root.   The  investi- 
gators are  now  proceeding  to  a  human  study. 

Researchers  at  SUNY  (Buffalo)  applied  a  treatment  technique  which  cleans 
and  sterilizes  the  implants  and  restores  the  surface  energy  to  a  maximum 
value.   As  a  result,  fibroblast  adhesion  was  increased. 

Composites.   Researchers  at  the  University  of  Michigan  have  used  the 
basic  concepts  of  optics  to  develop  a  better  method  of  shading  dental 
porcelains.   They  have  also  shown  that  the  apparent  color  of  a  composite 
restoration  is  greatly  affected  by  its  thickness  and  by  the  color  if  its 
background. 

Metallic  Restorations.   A  long-term  investigation  at  the  Public  Health 
Service  Hospital  in  San  Francisco  compared  the  marginal  deterioration 
with  the  longevity  of  two  amalgam  alloys  -  a  high  copper,  low  creep 
alloy  and  a  traditional  high-creep,  low  copper  alloy.   The  high  copper 
restorations  had  less  marginal  failure,  but  did  not  show  greater  longevity 
than  those  made  from  the  low  copper  alloy. 

The  same  investigators  are  conducting  a  long-term  study  of  three  alloys 
used  in  crown  and  bridge  prosthetics:   a  high  strength  beryllium-con- 
taining nickel-chromium  alloy,  a  low-strength  non-beryllium-containing 
nickel-chromium  alloy  and  a  traditional  gold-platinum-palladium  alloy. 
The  first  alloy  performed  as  well  as  the  gold  alloy,  but  the  second  was 
not  satisfactory.   In  the  laboratory,  the  base  metal  alloys  could  be 
manipulated  as  easily  as  the  gold  once  the  technicians  became  familiar 
with  them. 

The  scientists  are  also  investigating  whether  intraoral  exposure  to 
nickel  and  chromium  results  in  increased  sensitivity  to  these  metals. 
In  261  patients,  they  found  nickel  sensitivity  in  1.9%  of  the  males  and 
3.8%  of  the  females,  and  chromium  sensitivity  in  2.6%  of  the  males  and 
5.7%  of  the  females.   In  no  case  was  sensitivity  related  to  intraoral 
exposure. 

Endodontics.   In  a  study  of  chemotherapeutic  agents  to  treat  inflam- 
mation and  pain  in  the  dental  pulp.  University  of  California  researchers 
investigated  the  diffusion  of  radioactively  labeled  triamcinolone.   They 
found  that  70%  of  the  available  steroid  reached  the  pulp  in  the  first  24 
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hours  and  the  remainder  during  the  next  few  days.  They  concluded  that 
the  use  of  steroids  appears  feasible. 

Maxillofacial  Prosthetics.   At  the  University  of  Michigan  researchers 
developed  a  technique  of  solvent  extraction  to  remove  severe  stains, 
such  as  those  caused  by  cigarette  smoke,  lipstick,  disclosing  solution, 
and  methylene  blue  from  maxillofacial  prostheses.   This  new  technique 
should  increase  the  useful  life  of  these  appliances. 

o  Soft  Tissue  Stomatology  and  Nutrition 

Nutrition.   The  administration  of  fluoride  to  rats  with  protein  calcium 
malnutrition  (PCM)  caused  changes  in  the  calcium,  phosphorous  and  fluoride 
content  of  certain  tissues.   For  example,  the  enamel  showed  a  higher 
calcium  to  phosphorous  ratio,  but  a  reduced  amount  of  both  elements. 
Such  findings  alert  us  to  problems  which  may  occur  when  fluoride  is 
administered  to  human  populations  where  PCM  may  exist.   In  other  studies 
the  administration  of  20ppmF  to  rats  elevated  the  cAMP  levels. 

Soft  Tissue.   The  fact  that  recurrent  herpes  simplex  virus  (HSV-1)  in- 
fections can  occur  in  patients  with  antibody  to  the  virus  continues  to 
stimulate  studies  in  a  number  of  laboratories.   In  one  study,  investi- 
gators found  that  B  lymphocytes  may  be  affected  more  than  T  lymphocytes 
in  an  HSV-1  infection. 

Another  study  showed  that  in  humans  with  untreated  oral  cancer,  the 
levels  of  antiherpes  IgM  antibodies  were  higher  than  the  levels  of 
either  IgA  or  IgG;  this  relationship  is  not  found  in  herpes-infected 
patients  without  cancer. 

The  investigators  also  found  that  groups  of  oral  cancer  patients  with 
high  IgG  levels  to  HSV-1  had  a  much  higher  death  rate  than  those  with 
low  levels  of  IgG. 

A  new  antiviral  compound  reduced  HSV-1-induced  lip  lesions  in  mice  by 
50%  when  administered  up  to  24  hours  after  exposure  to  the  virus,  but 
did  not  prevent  latent  infections. 

Scientists  discovered  the  basic  protein  filagren,  which  influences  the 
differentiation  of  oral  mucosa  and  skin  by  controlling  the  aggregation 
of  keratin  filaments. 

Another  laboratory  demonstrated  by  transplantation  experiments  that  the 
exact  type  of  the  adult  oral  epithelium  is  predetermined  by  the  nature 
of  the  subepithelial  tissue. 

Salivary  Secretions.   The  effects  of  radiation  therapy,  chemotherapy  and 
graft  versus  host  disease  (GVHD)  on  the  function  of  salivary  glands  was 
studied  in  patients  with  bone  marrow  transplants.   With  irradiation 
alone  the  salivary  flow  rate  was  reduced;  the  reduction  was  greater  in 
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patients  who  also  had  GVHD.   Transplant  patients  with  GVHD  also  showed 
elevated  sodium  levels  in  the  minor  salivary  glands,  a  finding  which  may 
serve  as  a  diagnostic  tool  for  GVHD. 

A  newly  developed  radioimmunoassay  for  specific  sialomucins  may  lead  to 
a  valuable  diagnostic  test  for  cystic  fibrosis. 

In  studies  of  salivary  gland  physiology,  it  was  found  that  the  well- 
known  isoproterenol-induced  responses,  considered  normal,  may  also 
involve  abnormal  pathways . 

Mineralization.   In  developing  rat  teeth,  70%  of  the  calcium  came  from 
dietary  sources  and  30%  from  bone  reserves.   With  age,  more  calcium  was 
derived  from  the  diet. 

Studies  indicated  that  fluoride  is  incorporated  into  enamel  only  during 
the  early  matrix  formation  and  may  be  bound  by  matrix  rather  than  by 
mineral.   Thus,  fluoride  should  be  administered  early. 

Embryonic  bone  cells  metabolized  Vitamin  D,  whereas  liver,  heart  muscle 
or  skin  cells  did  not.   Scientists  also  discovered  a  substance  which 
acts  on  the  matrix  to  stimulate  bone  formation,  and  another  substance 
which  inhibits  bone  cells.   These  findings  indicate  that  bone  formation 
and  resorption  are  coupled  and  are  controlled  locally. 

Another  study  of  mineralization  has  revealed  a  new  potential  controlling 
substance  phosphorphoryn  in  the  matrix  of  dentin;  this  substance  binds 
both  calcium  and  collagen.   Studies  on  crystal  formation  and  dissolution 
have  revealed  a  twinning  phenomenon  which  may  be  involved  in  the  initiation 
of  dental  caries. 

o  Pain  and  Behavioral  Research 

Pain.   Multidisciplinary  approaches  to  oral-facial  pain  research  are 
being  pursued  at  the  University  of  Washington  in  Seattle.   In  one  study, 
the  powerful  influence  of  suggestion  in  altering  pain  response  in  humans 
was  demonstrated.   Subjects  preconditioned  psychologically  responded 
with  increased  sensitivity  to  pain  following  the  administration  of  drugs 
known  to  reduce  pain  sensitivity. 

In  another  study,  the  effectiveness  of  pain-relieving  drugs  was  markedly 
increased  following  supportive  psychological  intervention.   These  results 
show  how  the  emotional  and  cognitive  components  of  the  human  pain  response 
can  be  utilized  to  produce  greater  relief. 

Investigators  at  the  University  of  California,  San  Francisco,  studied 
dental  post-operative  pain  rather  than  experimental  pain  because  they 
believe  that  clinical  studies  are  more  applicable  to  human  syndromes 
than  studies  of  experimental  pain.   Their  previous  findings  indicated 
that  an  endogenous  opioid-mediated  analgesic  system  exists  in  humans  and 
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that  the  placebo  effect  operates  via  this  system.   Recently  they  showed 
that  narcotic  analgesia  also  works  via  the  same  system,  but  nitrous 
oxide  analgesia  does  not. 

Behavioral  Studies.   One  objective  of  the  project  at  the  University  of 
Connecticut  on  preventive  behavior  is  to  determine  the  factors  influencing 
adolescents  to  use  a  fluoride  mouth  rinse  solution  regularly.   In 
a  recent  study  an  urban  group  showed  much  greater  adherence  to  the 
regime  than  a  suburban  group.   This  result  suggests  that  preventive 
interventions  for  differing  groups  may  have  to  be  tailored  to  the  group. 

Investigators  at  the  University  of  Florida  have  developed  behavioral 
methods  to  reduce  dental  fear  and  disruptive  behaviors  in  young  children, 
and  to  identify  high-risk  children  who  would  benefit  from  specific 
preparation  before  dental  treatment.   Although  these  studies  focus  on 
young  children,  the  findings  may  also  be  applicable  to  fearful  adults. 

Long-term  studies  are  under  way  at  the  University  of  Pennsylvania  to 
determine  how  children  and  adolescents  with  major  congenital  facial  de- 
formities cope  psychosocially  before  and  after  major  surgical  inter- 
ventions.  Early  results  indicate  that  younger  children  cope  better  than 
adolescents,  and  that  corrective  surgery  is  followed  by  an  improvement 
in  self-concept  and  a  decrease  in  anxiety. 

Investigators  at  the  University  of  Connecticut  are  developing  inform- 
ation on  the  indirect  costs  of  dental  disease,  using  absence  from  work 
as  the  criterion.   Their  results  so  far  suggest  that  work-loss  measures 
may  be  a  useful,  inexpensive  means  of  determining  oral-health  status  in 
an  employed  population  and  that  such  information  should  be  considered  in 
assessing  both  the  total  costs  of  dental  disease  as  well  as  the  cost- 
effectiveness  of  various  treatments. 


Prepared  by  A.  A.  Rizzo 
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ANNUAL  REPORT  FY  1981 

PERIODONTAL  DISEASES  PROGRAM 

INTRODUCTION 

Periodontal  diseases  constitute  a  major  health  problem  throughout  the 
world.   These  diseases  have  already  caused  millions  of  adult  Americans 
to  lose  their  teeth  and  will  cause  many  more  individuals  to  become 
edentulous  unless  effective  preventive  measures  become  available.   The 
steadily  increasing  longevity  of  the  population  makes  the  control  and 
prevention  of  periodontal  diseases  even  more  urgent  and  challenging  for 
public  health  workers  and  researchers. 

The  goal  of  the  Periodontal  Diseases  Program  is  to  develop  preventive 
measures  which  can  be  initiated  at  an  early  age  and  continued  throughout 
life.   To  achieve  this  goal,  the  Program  supports  research  on  the  cause, 
nature,  diagnosis,  treatment,  and  prevention  of  these  diseases.   Because 
the  etiology  of  periodontal  diseases  is  multifactorial,  the  research  en- 
compasses a  wide  variety  of  subject  matter,  which  includes  microbiologic 
studies  on  the  identification  and  nature  of  the  suspected  pathogens, 
immunologic  studies  on  the  complex  host  response  system  activated  by  the 
disease,  as  well  as  studies  to  develop  new  therapeutic  approaches.   The 
microbiologic  studies  emphasize  anaerobic  bacteria  and  the  host  response 
studies  emphasize  the  cellular  and  biochemical  mechanisms  involved  in 
inflammation  and  tissue  destruction.   The  effort  to  develop  practical 
preventive  measures  suitable  for  the  general  public  involves  coordinated 
clinical  and  laboratory  studies. 

ADMINISTRATION 

During  FY  1981  the  program  awarded  a  total  of  $7,054,984  for  49  regular 
research  grants,  3  specialized  clinical  research  centers,  1  program 
project,  and  9  new  investigator  research  awards.   In  addition,  9  regular 
research  grants  and  3  new  investigator  research  grants  were  active  but 
did  not  receive  FY  1981  funds.   A  total  of  $981,025  was  awarded  for  6 
institutional  training  grants  supporting  44  trainees  and  fellows,  and  an 
additional  $362,193  was  awarded  for  20  individual  fellowships,  including 
one  minority  award  under  the  MARC  program.   A  total  of  $173,626  was 
expended  for  6  career  development  awards.   The  program  also  supported  2 
short  term  training  grants  for  $21,708. 

Awards  for  the  3  specialized  centers  established  to  develop  coordinated 
programs  of  basic  and  clinical  research  on  periodontal  diseases  totaled 
$1,701,999  in  FY  1981.   These  centers  have  made  commendable  progress  in 
identifying  and  characterizing  the  oral  microflora  and  in  elucidating 
the  specific  host  response  to  certain  pathogenic  organisms.   In  addition 
to  these  efforts,  they  are  also  attempting  to  develop  improved  thera- 
peutic and  preventive  measures. 
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Table  I  shows  the  distribution  of  research  and  training  funds  during  FY 
1981  according  to  subject  category. 

Table  I   DISTRIBUTION  OF  FUNDS  DURING  FY  1981 


A.    RESEARCH  GRANTS 


Microbiology 

Inflammation  and 
Immune  Response 

Bone  Metabolism 


ACTIVE 


23 


25 
10 


Periodontal  Tissue 

Structure  &  Metabolism  12 

Prevention,  Diagnosis, 

and  Treatment  3 

Clinical  Research  Centers  3 

Career  Development  Awards  6 

Total  82 


FUNDED  IN  1981 
21 

19 
7 

11 

3 
3 

_6 
70 


FUNDS 
$2,097,651 

1,373,298 
467,306 

1,030,840 

210,264 

1,701,999 

173,626 

$7,054,984 


TRAINING 

Institutional  Grants  10 

Individual  Fellowships  ^ 

Total  32 


8 

20 
28 


1,002,733 

362,193 

$1,364,926 


Grand  Total 


$8,419,910 


3-20 


STAFF  ACTIVITIES 


Staff  visited  10  institutions  to  program,  monitor,  and  evaluate  research 
and  attended  6  meetings  to  keep  abreast  of  scientific  developments  and 
to  maintain  close  liaison  with  the  scientific  community. 

A.    Site  Visits    Initial  Review,  Monitoring,  and  Programming 


Forsyth  Dental  Center,  Boston 
University  of  Connecticut,  Farmington 
University  of  Pennsylvania,  Philadelphia 
University  of  Southern  California,  Los  Angeles 
State  University  of  New  York,  Buffalo 
Forsyth  Dental  Center,  Boston 

University  of  Southern  California,  Los  Angeles 
Loma  Linda  University,  Los  Angeles 
University  of  California,  Los  Angeles 
Virginia  Polytechnic  Institute,  Blacksburg 

B.  Meetings 

American  Academy  of  Periodontology, 

Annual  Meeting,  St.  Louis 
Position  Paper  Task  Force  for  Consensus  Development 

Conference  -  "Surgical  Therapy  for  Periodontitis", 

Bethesda 
International  Association  for  Dental  Research 

Chicago 
District  of  Columbia  Dental  Society  Annual  Meeting, 

Washington,  D.  C. 
Gordon  Research  Conference  on  Periodontal  Diseases 

New  London,  Conn. 

C.  NIDR  Programs  Advisory  Committee  Annual  Meeting 

D.  Subcommittee  on  Periodontal  Diseases 

E.  Program  Sponsored  Workshop 

"Surgical  Therapy  for  Periodontitis",  Bethesda 

F.  NIDR  Periodontal  Diseases  Long  Range  Plan 
Work  Sessions; 

Microbiology  and  Pathogenesis,  New  London 
Prevention,  Diagnosis  and  Treatment,  Bethesda 

G.  Program  Sponsored  Meetings 

Symposium  on  Host-Bacterial  Interactions  in 
Periodontal  Diseases,  Buffalo  (Grant) 


November  1980 
November  1980 
December  1980 
January  1981 
January  1981 
January  1981 
January  1981 
January  1981 
January  1981 
June  1981 


October  1980 
December  1980 

January  1981 

March  1981 

April  1981 

July  1981 

May  1981 

December  1980 
May  1981 

May  1981 


July  1981 
September  1981 


May  1981 
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H.   Training  Courses  for  Program  Staff 

EEO  for  Supervisors  &  Managers,  Bethesda  June  1980 

Capitol  Hill  Workshop,  Washington,  D.  C.  June  1981 
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RESEARCH  HIGHLIGHTS 
Microbiology 

Over  the  past  decade  evidence  from  a  number  of  laboratories  has  suggested 
that  different  forms  of  periodontal  disease  are  caused  by  specific 
microbes.   Last  year's  annual  report  described  in  detail  the  evidence 
for  the  pathogenicity  of  Actinobacillus  actinomycetemcomitans  (A. 
actino. )  in  localized  juvenile  periodontitis  (LJP)  and  Bacteroides 
gingivalis  in  adult  chronic  periodontitis.   This  year's  report  describes 
some  of  the  recent  advances  in  elucidating  the  biochemical  mechanisms 
for  the  pathogenicity  of  A.  actino.  in  LJP. 

Investigators  at  the  University  of  Pennsylvania  were  one  of  the  first 
groups  to  show  that  leukotoxin  produced  by  A.  actino.  destroys  poly- 
morphonuclear granulocytes  (PMN)  and  monocytes  (MN)  and  thus  may  set  the 
stage  for  the  initiation  of  LJP.   During  the  last  year  these  investigators 
were  able  to  show  by  animal  work  and  in  vitro  studies  that  not  all 
strains  of  A.  actino.  produce  leukotoxins  and  thus  not  all  are  pathogenic. 
They  developed  a  simple  agar-well  immunologic  target  assay  which  can 
differentiate  between  the  leukotoxic  and  non-leukotoxic  strains.   This 
technique  offers  a  rapid  and  efficient  way  to  identify  the  pathogenic 
strains  of  A.  actino.  and  thus  can  be  used  to  screen  patients  for  LJP. 

The  investigators  at  the  University  of  Pennsylvania  also  demonstrated 
that  the  leukotoxin-producing  strains  of  A.  actino.  have  numerous  blebs 
or  vesicles  on  the  surface  membranes  of  their  cell  walls  while  the  non- 
leukotoxic  strains  have  no  blebs  or  only  a  few  on  their  surfaces.   When 
the  leukotoxic  strains  of  A.  actino.  are  grown  in  culture  they  shed 
these  vesicles  into  the  medium  during  all  phases  of  growth.   Since  the 
culture  medium  has  high  leukotoxic  activity,  the  investigators  believe 
that  the  vesicles  contain  leukotoxin  and  that  shedding  them  represents  a 
means  of  delivering  these  substances  to  the  external  environment.   High 
speed  centrifugation  of  the  contents  of  the  vesicles  through  sucrose 
gradients  has  shown  that  the  vesicles  contain  an  array  of  products  such 
as  methyl  pentose  antigen,  endotoxins  and  bone  resorbing  factors,  all 
injurious  to  living  tissues. 

The  identification  of  the  blebs  with  the  electron  microscope  is  another 
method  to  differentiate  the  leukotoxic  from  the  non-leukotoxic  strains. 
In  addition,  the  vesicles  of  pathogenic  A.  actino.  can  be  labelled  with 
antisera  obtained  from  rabbits  injected  with  leukotoxic  strains  of  this 
bacterium. 

The  investigators  at  the  University  of  Pennsylvania  showed  that  the 
leukotoxic  effect  of  A.  actino.  was  inhibited  by  phospholipids.   Pre- 
incubation of  PMNs  with  phospholipids  protected  them  from  the  harmful 
effects  of  the  leukotoxin,  but  incubation  with  phospholipids  after 
exposure  to  leukotoxin  had  no  effect.   These  binding  studies  suggest 
that  the  mechanism  of  PMN  killing  by  the  leukotoxins  involves  an  inter- 
action between  the  leukotoxins  and  the  phospholipid  receptors  on  the 
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cell  membrane  of  the  PMNs .   The  selectivity  of  the  A.  actino.  leukotoxin 
in  destroying  only  polymorphonuclear  granulocytes  and  monocytes,  but  not 
a  variety  of  other  cells  can  also  be  explained  on  the  basis  of  a  specific 
interaction  between  leukotoxin  and  binding  sites  on  the  cell  membrane. 

Investigators  at  Forsyth  Dental  Center  found  that  in  patients  with  LJP, 
diseased  periodontal  pockets  contained  pathogenic  A.  actino.  as  the 
predominant  organism,  and  contained  none  of  the  nonpathogenic  species 
such  as  Streptococcus  sanguis  or  Streptococcus  uberis.   However,  these 
latter  species  of  bacteria,  which  inhibit  the  growth  of  A.  actino. ,  were 
found  in  the  healthy  sites.   From  these  findings  they  hypothesized  that 
healthy  sites  are  populated  with  nonpathogenic  bacteria  and  that  disease 
occurs  only  when  there  is  a  shift  into  a  pathogenic  flora.   They  postulated 
that  the  establishment  of  a  microbiota  which  is  not  pathogenic  to  the 
host  might  prevent  the  establishment  of  pathogenic  species.   Based  on 
this  hypothesis  the  investigators  at  Forsyth  did  a  series  of  experiments 
with  gnotobiotic  rats.   First,  they  showed  that  an  inoculum  of  10  cells 
would  routinely  implant  A.  actino.  in  the  oral  cavities  of  germ  free 
rats.   However,  if  the  gnotobiotic  rats  were  preinfected  with  S^.  sanguis, 
even  repeated  incubation  of  as  many  as  2X10  A.  actino.  failed  to  establish 
this  organism  in  the  oral  cavity.   Furthermore,  implanting  S^.  sanguis 
in  the  oral  cavities  of  rats  previously  infected  with  A.  actino.  resulted 
in  the  elimination  of  the  pathogenic  A.  actino.   The  investigators  at 
Forsyth  think  that  inhibition  of  the  anaerobic  A.  actino.  may  be  in 
part  due  to  the  formation  of  hydrogen  peroxide  by  the  S^.  sanguis 
because  incorporation  of  catalase  into  the  test  system  to  break  down  the 
peroxide  abolished  most  of  the  inhibitory  effect.   The  investigators  at 
Forsyth  Dental  Center  feel  that  the  establishment  of  nonpathogenic 
microbiota  in  the  oral  cavity  may  offer  a  new  method  for  the  long  term 
control  of  periodontal  diseases. 

Investigators  at  SUNY  Buffalo  and  the  Children's  Hospital  of  Buffalo 
have  examined  the  periodontal  microflora  in  15  juvenile-onset  insulin 
dependent  diabetes  mellitus  (IDDM)  patients.   In  these  preliminary 
investigations  Capnocytophaga  was  the  predominant  cultivable  organism  in 
the  periodontal  pockets  of  these  patients,  where  it  constituted  between 
24-39%  of  the  total  flora.   Anaerobic  vibrios  were  the  next  most  abundant 
species,  comprising  an  average  of  18%  of  the  flora.   B^.  gingival  is 
and  A.  actino. ,  the  two  predominant  organisms  found  in  periodontal 
lesions  of  non-diabetic  patients  were  either  not  detected  or  were  seen 
only  in  low  numbers.   Scientists  from  the  Dental  Research  Institute  and 
the  School  of  Dentistry  at  the  University  of  Michigan  collaborating  with 
investigators  from  the  Michigan  Diabetes  Research  and  Training  Center 
have  confirmed  the  presence  of  Capnocytophaga  in  patients  with  juvenile- 
onset  diabetes. 

Immunology 

Neutrophils,  or  polymorphonuclear  leukocytes  (PMNs)  are  the  first  line 
of  defense  against  invasion  by  bacteria.   Recent  evidence  has  indicated 
that  some  patients  with  severe  periodontal  disease  have  impairments  in 
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PMN  chemotaxis  and  phagocytosis.   Included  in  this  category  are  patients 
with  Chediak-Higashi  Syndrome,  Downs  Syndrome,  diabetes  mellitus  and 
LJP.   Investigators  at  SUNY,  Buffalo,  have  conducted  studies  on  the 
physicochemical  and  biochemical  basis  for  the  PMN  defect  in  patients 
with  LJP.   In  one  study  the  surface  tension  of  PMNs  from  patients  with 
LJP  and  normal  controls  were  determined  by  adhesion  to  solid  substrates. 
The  surface  tension  of  the  neutrophils  from  the  LJP  patients  was  about 
1%  lower  than  the  PMNs  from  controls.   The  investigators  also  measured 
the  cell-liquid  vapor  contact  angles  when  PMN  monolayers  were  in  contact 
with  sessile  drops  of  saline  water.   The  PMNs  of  the  LJP  patients  showed 
an  increase  in  contact  angle,  a  finding  apparently  related  to  the 
decrease  in  phagocytic  activity  of  PMNs  from  patients  with  LJP.   Even 
though  the  change  in  the  contact  angle  of  defective  PMNs  is  small,  this 
difference  may  be  of  considerable  biologic  significance,  because  the 
contact  angle  determines  the  effectiveness  of  adherence,  which  must  take 
place  before  phagocytosis  can  occur. 

The  investigators  at  SUNY,  Buffalo,  have  designed  studies  to  determine 
the  molecular  basis  of  the  PMN  defect  in  LJP.   Earlier  studies  at  SUNY, 
Buffalo,  and  Duke  University  have  shown  that  receptors  on  the  PMN  bind 
to  synthetic  peptides  which  resemble  bacterial  chemotactic  factors 
released  during'  infection.   Binding  studies  using  tritiated  synthetic 
chemotactic  peptide  formyl-met-leu-phe,  showed  that  PMNs  from  patients 
with  LJP  had  only  about  half  as  many  receptors  as  PMNs  from  controls. 
Normal  PMNs  have  approximately  20,000  receptor  sites  per  cell,  whereas 
the  defective  PMNs  had  only  9,200.   Cells  with  reduced  receptor  density 
showed  a  reduced  rate  of  chemotaxis.   These  studies  suggest  that  the 
defect  is  intrinsic  to  the  cell  and  the  reduced  ability  of  the  PMN  to 
detect  and  respond  to  a  chemotactic  gradient  is  not  a  generalized  defect 
in  random  migration. 

Investigators  at  the  University  of  Washington,  Seattle,  surveyed  a  large 
number  of  patients  to  find  out  the  prevalence  of  defective  PMNs  in  LJP, 
in  rapidly  progressing  periodontitis  and  in  chronic  adult  periodontitis. 
They  also  assessed  the  function  of  monocytes  in  these  patients.   They 
found  that  the  majority  of  patients  with  LJP  had  defective  PMNs  and  those 
who  did  not  show  defective  PMNs  had  defective  monocytes  (MNs) .   Thus, 
all  of  the  LJP  patients  had  a  peripheral  white  cell  defect,  even  though 
it  did  not  always  involve  the  same  type  of  cell.   The  investigators  also 
noted  that  no  LJP  patients  showed  defects  in  both  PMNs  and  MNs  simul- 
taneously.  In  rapidly  progressive  periodontitis,  a  form  of  disease 
which  can  cause  extensive  destruction  of  the  periodontium  in  teenagers 
and  young  adults  within  a  few  weeks,  almost  75%  of  the  patients  had 
defective  PMNs  and/or  MNs.   In  marked  contrast,  no  abnormalities  in  PMNs 
or  MNs  were  seen  in  individuals  with  chronic  adult  periodontitis,  a 
slowly  progressive  disease  occuring  in  individuals  over  the  age  of  35. 

Investigators  at  Forsyth  Dental  Center  carried  out  a  survey  of  IgG  serum 
antibody  levels  to  a  large  battery  of  oral  organisms  in  patients  with 
LJP,  generalized  juvenile  periodontitis  (GJP) ,  adult  periodontitis, 
acute  necrotizing  ulcerative  gingivitis  (ANUG) ,  and  in  edentulous  and 
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normal  subjects.   The  investigators  found  four  categories  of  response  in 
the  serum  of  these  patients.   In  the  first  category,  the  levels  of  serum 
antibodies  did  not  differ  from  normal.   In  the  second  type  of  response, 
increased  levels  of  serum  antibody  to  Fusobacterium  and  Wolinella 
species  were  found  in  a  few  patients  with  GJP,  adult  periodontitis 
and  ANUG.   In  the  third  type  of  response,  an  elevated  antibody  response  to 
one  specific  organism  was  highly  prevalent.   Examples  of  the  third  type 
of  response  include  elevated  levels  of  antibody  to  A.  actino.  in  LJP 
patients,  and  to  B.  gingivalis  in  the  adult  periodontitis  patients  as 
described  earlier.   The  fourth  type  of  response  was  a  decreased  level  of 
serum  antibody  and  a  decreased  frequency  of  response.   Patients  with  LJP 
showed  such  a  response  to  Capnocy tophaga .   Organisms  to  which  patients 
with  periodontal  disease  and  normal  subjects  had  low  levels  of  serum 
antibodies  included  Eubacterium  bracy,  Wolinella  succinogenes,  Selenonas 
sputigena,  Eikenella  corrodens,  Bacteroides  melaninogenicus  subspecies 
intermedins,  streptococcus  mutans  serotype  c.  Streptococcus  sangius,  A. 
viscosus  and  A.  naeslundii. 

Collagen  and  Bone  Metabolism 

The  NIDR  continues  to  support  numerous  studies  on  the  structure  and 
metabolism  of  the  connective  tissues  and  bone  because  these  tissues  are 
involved  in  periodontal  diseases.   This  year's  highlights  include  studies 
on  Type  V  collagen  from  gingival  tissues,  studies  which  demonstrate  that 
osteoclast  activating  factor  (OAF)  is  similar  to  parathyroid  hormone, 
and  studies  on  the  production  of  the  enzyme  collagenase  in  diabetics. 

Significant  progress  has  been  made  in  investigations  of  Type  V  collagen 
in  normal  and  diseased  gingiva.   Investigators  at  the  University  of 
Washington  had  previously  shown  that  Type  V  collagen  is  present  in 
normal  gingival  tissues  in  trace  amounts,  but  their  recent  experiments 
showed  that  the  amount  is  increased  severalfold  in  diseased  gingival 
tissues  from  patients  with  periodontitis.   They  further  showed  that  Type 
V  collagen  consists  of  three  chains:   two  of  e^l(V)   and  one  of 
^„(V).   In  order  to  study  the  composition  of  Type  v  collagen  the  in- 
vestigators at  the  University  of  Washington  took  advantage  of  the  fact  that 
the  enzyme  elastase  differentially  degrades  the  collagen.   Elastase 
cleaves  Type  V  collagen  at  37   and  selectively  degrades  the  »t2(V) 
chain  leaving  the  o'-l(V)„  chain  intact.   Furthermore,  the  scientists  had 
to  develop  a  new  method  of  collagen  mapping  based  on  iodination  and 
polyacrylamide  gel  electrophoresis  to  characterize  the  Type  V  collagen. 

Since  loss  of  bone  structure  is  a  serious  complication  of  insulin- 
dependent  diabetic  patients,  investigators  at  the  University  of  Southern 
California  School  of  Dentistry  and  the  School  of  Dental  Medicine  at 
State  University  of  New  York  (SUNY)  at  Stony  Brook  have  studied  the 
synthesis  and  degradation  of  collagen  in  the  mandibular  bone  of  rats 
with  streptozotocin- induced  diabetes.   They  found  that  the  sjmthesis  of 
new  collagen  in  the  diabetic  rat  was  reduced  to  about  1/3  normal,  whereas 
degradation  of  older  collagen  was  unaffected.   Over  a  period  of  time 
these  phenomena  result  in  relative  increase  of  the  older,  less  soluble. 
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more  heavily  cross-linked  collagen  and  thus  may  explain  why  collagen 
appears  to  age  on  a  biochemical  basis  in  diabetes. 

In  a  separate  study,  investigators  at  SUNY  at  Stony  Brook  have  shown 
that  PMNs  in  both  the  diabetic  human  and  rat  contain  abnormally  low 
levels  of  collagenase  activity.   Collagenase  cleaves  collagen  molecules 
and  thus  plays  a  major  role  in  connective  tissue  remodelling  during 
inflammation.   These  investigators  found  that  the  collagenase  levels 
decreased  with  increasing  levels  of  blood  glucose,  both  in  diabetic  rats 
and  humans.   In  further  studies  these  investigators  found  that  the 
levels  of  the  enzyme  collagenase  could  be  restored  to  normal  levels  in 
the  diabetic  rat  by  the  administration  of  insulin  at  the  beginning  of 
the  diabetic  state.   However,  insulin  given  to  rats  with  uncontrolled 
streptozotocin  diabetes  for  4  weeks  did  not  restore  levels  of  collagenase. 

Osteoclast  activating  factor  (OAF)  is  considered  one  of  the  major 
factors  in  the  resorption  of  bone  in  periodontal  disease.   Two  groups  of 
investigators — one  at  Forsyth  Dental  Center,  Boston  and  another  at  the 
University  of  California,  Los  Angeles — have  made  significant  progress  in 
elucidating  the  structure  of  OAF  and  in  showing  how  an  OAF  assay  may 
eventually  be  used  to  diagnose  periodontal  disease. 

Investigators  at  Forsyth  Dental  Center  have  demonstrated  structural 
similarities  between  parathyroid  hormone  (PTH)  and  OAF.   Their  initial 
experiments  showed  that  the  bone  resorptive  response  of  OAF  and  of 
native  PTH  or  synthetic  PTH  were  similar.   Spleen  cells  obtained  from 
mice  immunized  with  synthetic  PTH  were  fused  with  normal  myeloma  cells 
to  form  antibody-producing  hybridoma  cells.   Monoclonal  antibody  thus 
raised  against  synthetic  PTH  blocked  not  only  the  bone  resorptive  activity 
of  PTH  but  also  OAF  in  bone  organ  cultures.   The  addition  of  antibody  to 
PTH  to  bone  organ  cultures  completely  blocked  OAF-stimulated  bone  re- 
sorption but  did  not  inhibit  the  response  to  structurally  unrelated  bone 
resorptive  agents  such  as  prostaglandin  (PGE)  .   These  studies  clearly 
demonstrate  that  antigenic  and  hence  structural  features  may  be  shared 
by  both  PTH  and  OAF. 

The  investigators  at  the  University  of  California  have  developed  a 
radioimmunoassay  for  OAF  using  purified  OAF  preparations  and  monoclonal 
antibody  techniques.   Using  this  assay  they  have  demonstrated  that  OAF 
is  present  in  the  serum  of  patients  with  the  bone  cancer  multiple 
myeloma.   They  are  hoping  to  modify  the  assay  for  OAF  so  that  it  can  be 
used  as  an  indicator  of  bone  resorption  activity  in  periodontal  disease. 

Periodontal  Disease  in  Juvenile  Diabetics 

In  a  long-term  study  involving  nearly  500  subjects,  investigators  at 
SUNY  Buffalo  and  the  Children's  Hospital  of  Buffalo  have  found  that 
juvenile  diabetics  have  a  much  higher  prevalence  of  periodontitis 
(alveolar  bone  loss)  than  either  non-diabetic  siblings  or  unrelated  non- 
diabetic  control  patients.   In  this  study  263  juvenile  or  insulin- 
dependent  diabetes  mellitus  (IDDM)  patients  who  sought  treatment  at  the 
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Children's  Hospital  of  Buffalo  were  studied  to  determine  the  prevalence 
of  periodontal  disease  and  its  relationship  to  age  and  to  onset  and  to 
duration  of  diabetes.   The  diabetic  group  showed  a  prevalence  of  9.8%  in 
the  12-18  year  old  age  group  and  39%  in  the  19-32  year  old  group.   These 
results  are  striking  when  compared  with  findings  made  in  the  two  sets  of 
age-matched  controls  used  in  this  study.   In  the  non-diabetic,  non- 
related  control  group,  periodontitis  was  found  in  only  3  of  120  patients 
or  2.5%.   In  the  second  control  group,  the  non-diabetic  siblings  of  the 
IDDM  patients,  no  periodontitis  was  found  in  the  54  children  examined. 
Historical  control  studies  of  different  non-diabetic  populations  in  the 
United  States  have  shown  a  prevalence  of  periodontal  disease  of  from 
0.1%  to  3.0%.   Thus  the  non-diabetic  control  populations  in  the  Children's 
Hospital  series  are  comparable  to  control  groups  described  previously, 
and  all  the  controls  are  markedly  lower  in  prevalence  than  the  IDDM 
teenagers. 

No  periodontitis  was  found  before  age  12,  or  the  onset  of  puberty, 
although  severe  gingivitis,  a  reversible  form  of  periodontal  disease, 
was  found  in  IDDM  children  11-12  years  of  age.   Gingivitis  was  more 
severe  in  the  IDDM  patients  as  compared  to  age-matched  non-diabetic  controls, 
even  when  local  factors  such  as  dental  plaque  accumulation  were  the 
same.   It  was  noted,  however,  that  in  diabetics  with  good  metabolic 
control,  as  monitored  by  glycosylated  hemoglobin  levels,  gingivitis  was 
not  more  severe  than  in  non-diabetic  children. 

Periodontal  disease  in  IDDM  patients  tended  to  be  more  severe  in  those 
with  a  longer  duration  of  diabetes,  but  was  even  more  closely  correlated 
with  chronological  age  than  with  duration.   The  alveolar  bone  loss  in 
IDDM  patients  usually  began  in  the  localized  areas  around  the  first 
molars  and  incisors  and  subsequently  progressed  to  a  generalized  perio- 
dontitis. 

When  20  of  the  IDDM  patients  with  periodontitis  were  compared  to  40  IDDM 
patients  without  periodontitis,  it  was  found  that  the  two  groups  differed 
markedly  in  the  number  of  hospitalizations.   The  average  age,  onset  and 
duration  of  diabetes  were  not  different  for  both  groups,  but  the  IDDM 
patients  with  periodontal  disease  averaged  over  12  hospitalizations  per 
patient,  whereas  the  IDDM  patients  with  no  alveolar  bone  loss  averaged 
only  3  hospitalizations  per  patient.   Since  most  of  these  hospitalizations 
were  for  the  treatment  of  acute  diabetic  complications  and  were  frequently 
for  ketoacidosis,  it  is  evident  that  those  with  periodontal  infections 
suffer  from  metabolic  imbalances  more  often  than  those  with  no  alveolar 
bone  loss.   Successful  treatment  of  the  periodontal  infection  in  some  of 
these  patients  has  brought  about  a  reduction  in  the  acute  diabetic 
complications  and  in  the  insulin  dosages  required. 

Why  acute  diabetic  crises  such  as  ketoacidosis  are  more  common  in  IDDM 
patients  who  suffer  from  periodontitis  is  not  known.   However,  it  is 
likely  that  at  least  two  interactions  are  important.   First,  patients 
with  frequent  crises  probably  have  lowered  resistance  to  infections  such 
as  periodontitis  because  they  are  in  poor  metabolic  control.   Secondly, 


3-28 


the  periodontal  infection  itself  may  precipitate  or  exacerbate  the 
metabolic  imbalances  of  diabetes  leading  to  more  frequent  acute  com- 
plications.  This  second  point  is  supported  by  anecdotal  evidence  from 
many  clinicians  who  have  noted  a  marked  improvement  in  the  control  of 
diabetes  after  periodontal  infections  are  eliminated.   Moreover,  a 
published  study  by  Williams  and  Mahan  (1960)  reported  that  seven  of 
eight  IDDM  patients  treated  for  periodontal  disease  showed  a  reduction 
in  insulin  requirements  ranging  from  10-15  units  of  NPH  insulin  per  day. 
These  results  agree  with  those  obtained  so  far  by  the  Buffalo  investigators. 

When  the  project  began,  no  methods  were  available  for  assessing  perio- 
dontal disease  in  the  subjects  studied;  the  majority  were  in  the  stage 
of  mixed  dentititon  where  both  primary  and  permanent  teeth  are  present. 
Therefore,  the  investigators  developed  a  new  periodontal  scoring  system 
which  includes  three  levels  of  severity  of  gingivitis  and  three  levels 
of  alveolar  bone  loss. 

Since  PMN  impairment  may  account  for  the  susceptibility  of  these  IDDM 
patients  to  periodontal  breakdown,  investigators  at  SUNY  at  Buffalo  have 
begun  studies  to  correlate  PMN  function,  periodontal  disease  and  diabetic 
status.   In  one  project,  they  have  studied  PMN  function  in  two  groups  of 
adults  with  comparable  levels  of  periodontal  disease.   Neither  group  had 
diabetes,  but  those  in  one  group  had  a  strong  family  history  of  diabetes. 
Patients  of  this  type,  considered  to  be  genetically  predisposed  to 
diabetes,  have  recently  been  designated  as  having  a  "potential  abnormality 
of  glucose  tolerance"  or  Pot-AGT  by  the  National  Diabetes  Data  Group 
(1979) .   Findings  showed  that  13  of  the  24  patients  with  a  family  history 
of  diabetes  had  depressed  PMN  chemotaxls,  whereas  only  1  of  20  age  and 
sex  matched  controls  without  such  a  family  history  showed  depressed 
chemo taxis. 

Although  this  evidence  does  not  clearly  implicate  compromised  PMN  function 
as  the  main  cause  or  the  only  cause  of  Increased  susceptibility  to 
periodontal  disease,   it  does  suggest  that  the  reduced  chemotaxls  may  be 
a  contributing  factor.   Many  studies  indicate  that  the  PMN  is  a  major 
protective  cell  against  any  infectious  disease  and  thus  its  malfunction 
may  be  a  predisposing  factor  to  the  severe  periodontal  disease  observed 
in  diabetics  and  in  individuals  with  Pot-AGT.   Since  subjects  with  Pot- 
AGT  sometimes  develop  characteristic  diabetic-type  lesions  in  the  eye, 
kidney  and  cutaneous  tissues,  it  is  not  suprising  that  some  of  them  have 
severe  periodontal  complications  with  reduced  PMN  function. 

MEETINGS  SPONSORED 

The  NIDR  Program  Advisory  Committee,  composed  of  the  Subcommittees  on 
Carles  and  Periodontal  Diseases,  met  once  and  the  Subcommittee  on  Periodontal 
Diseases  met  twice  during  FY  1981.   At  the  meeting  of  the  NIDR  Programs 
Advisory  Committee  meeting  Drs.  Slgmund  Socransky,  Robert  Genco  and 
Richard  Ranney,  Directors  of  the  three  Specialized  Clinical  Research 
Centers  for  Periodontal  Diseases  reviewed  the  activities  of  their  respective 
Centers  and  highlighted  some  of  the  research  advances  in  microbiology 
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and  immunology  as  related  to  periodontal  diseases.   The  committee  was 
impressed  with  the  progress  made  by  these  specialized  clinical  research 
centers. 

At  the  3rd  meeting,  the  Subcommittee  on  Periodontal  Diseases  discussed 
the  role  of  nutritional  factors  and  their  relevance  to  periodontal 
diseases.   Dr.  Myron  Winick  presented  an  overview  of  "Nutrition  Today," 
and  Dr.  Joseph  Vitale  discussed  the  role  played  by  nutrition  in  in- 
fection and  immunity.   Subsequently,  Drs.  Michael  Alfano,  Richard  Vogel 
and  Harold  Messer  discussed  the  role  of  nutrition  in  periodontal  diseases  - 
specifically  the  effects  of  nutrition  on  gingival  inflammation  and 
resorption  of  alveolar  bone.   In  the  discussion  that  followed  it  was 
stressed  that  nutrition  is  a  modifying  factor  in  periodontal  disease. 
Dr.  James  Carter  briefly  reviewed  the  history  and  treatment  for  Cancrum 
Oris  (Noma)  and  pointed  out  certain  similarities  between  acute  necrotizing 
ulcerative  gingivitis  (ANUG)  and  Noma. 

The  fourth  meeting  of  the  Subcommittee  on  Periodontal  Disease  dealt  with 
training,  NIDR-Long  Range  Plans  and  a  discussion  of  the  report  by  the 
Office  of  Technology  Assessment  on  cost-effectiveness  on  periodontal 
disease  by  the  Keyes  technique.   Dr.  Samuel  Kakehashi  gave  a  summary  of 
program  activities  for  FY  1981. 

The  Program  organized  a  workshop  on  "Surgical  Therapy  for  Periodontitis" 
which  was  held  in  Bethesda  on  May  13-14,  1981.   Approximately  400  people 
attended.   Prior  to  the  meeting  the  existing  literature  in  the  area  was 
critically  reviewed  in  a  background  paper  developed  by  a  task  force  of 
distinguished  researchers  and  academicians.   At  the  meeting,  a  review 
panel  (separate  from  the  task  force)  analyzed  the  background  paper  as 
well  as  the  material  presented  by  the  workshop  participants  and  developed 
a  summary  statement  in  response  to  the  following  five  questions:   1. 
When  is  Periodontal  Surgery  Necessary?   2.   What  Are  the  Risk  Factors  in 
Periodontal  Surgery?   3.   Are  There  Feasible  Alternatives  to  Surgical 
Treatment?   4.   Are  There  Risks  in  Delaying  Surgery?  and  5.   What  Are 
the  Research  Needs?   The  background  paper  and  the  panel  recommendations 
will  be  published. 

The  Program  supported  a  symposium  on  "Host-Bacterial  Interactions  in 
Periodontal  Diseases"  held  in  Buffalo,  New  York  on  May  4-6,  1981.   The 
participants  reviewed  the  latest  developments  in  microbiology,  immu- 
nology and  clinical  research  in  periodontal  disease.   The  proceedings  of 
the  Symposium  will  be  published  by  the  American  Society  for  Microbiology. 

FUTURE  PLANS 

The  Institute  will  continue  its  strong  ongoing  program  of  basic  research 
into  the  biologic  processes  underlying  oral  health  and  disease.   This 
research  includes  studies  on  the  identification  and  characterization  of 
both  pathogenic  and  non-pathogenic  microflora  in  the  oral  cavity,  studies 
related  to  immune  mechanisms  which  may  result  in  periodontal  destruction, 
and  studies  related  to  soft  and  hard  tissue  destruction. 
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Since  the  lack  of  objective  measurements  continues  to  hinder  our  ability 
to  diagnose  the  active  disease  and  to  evaluate  its  progression.  Program 
staff  will  continue  to  stimulate  research  into  new  instrumentation  for 
measuring  and  diagnosing  disease  activity.   Continued  support  will  be 
given  for  studies  to  develop  an  understanding  of  how  A.  actino.  and  B. 
gingival is  initiate  disease  and  subvert  host  defense  mechanisms  in 
localized  juvenile  and  chronic  adult  periodontitis.   It  is  hoped  that 
such  efforts  will  lead  to  interceptive  techniques  to  prevent  the  disease. 

Preliminary  studies  show  that  periodontal  disease  in  patients  with 
diabetes  tends  to  be  more  severe  when  the  diabetes  is  of  long  duration. 
When  periodontal  health  is  improved  by  treatment  there  is  a  reduction  in 
the  acute  diabetic  complications.   The  program  will  continue  to  support 
studies  which  shed  light  on  the  relationship  between  IDDM  and  perio- 
dontal disease  so  that  improved  medical  and  dental  management  can  be 
provided  to  patients. 

Since  PMNs  have  been  shown  to  be  defective  in  patients  with  LJP  and 
diabetes  mellitus,  the  Program  will  support  studies  to  elucidate  its 
role  in  these  diseases. 

SUMMARY 

During  FY  1981  the  Program  made  research  awards  totaling  $7  million  for 
3  specialized  clinical  research  centers,  1  program  project,  49  regular 
research  grants  and  6  young  investigator  research  awards.   For  training, 
the  Program  awarded  $1  million  to  support  44  trainees  and  20  fellow- 
ships.  Periodontal  disease  research  highlights  during  FY  1981  included 
significant  findings  in  microbiology,  immunology,  connective  tissue 
biochemistry,  and  in  the  treatment  of  periodontal  patients  with  diabetes. 

Microbiology 

Leukotoxic  strains  of  Actinobacillus  actinomycetemcomitans  (A.  actino. ) 
obtained  from  diseased  pockets  of  localized  juvenile  periodontitis  (LJP) 
have  numerous  blebs  on  the  surface  membranes  of  their  cell  wall.   These 
blebs  contain  leukotoxin  which  are  released  into  the  culture  medium. 
Leukotoxic  strains  can  be  identified  by  the  presence  of  blebs  as  well  as 
by  a  simple  agar-well  immunologic  target  assay.   The  polymorphonuclear 
leukocytes  (PMNs)  have  receptors  on  their  surfaces  which  can  bind  to  the 
leukotoxins;  phospholipids  inhibit  this  binding.   Studies  with  germfree 
rats  showed  that  implanting  nonpathogenic  antagonistic  bacteria  such  as 
S.  sanguis  or  S.    uberis  into  the  oral  cavity  prevented  the  establishment 
of  the  pathogenic  A.  actino.   In  addition,  nonpathogenic  bacteria  implanted 
into  gnotobiotic  rats  slowly  replaced  previously  implanted  pathogenic  A. 
actino.   This  inhibition  of  the  growth  of  the  anaerobic  A.  actino.  is 
believed  to  be  due  in  part  to  hydrogen  peroxide  produced  by  the  S^. 
sanguis. 

In  two  studies,  Capnocytophaga  was  the  predominant  cultivable  organism 
in  periodontal  pockets  of  juvenile  onset,  insulin  dependent  diabetics. 
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Both  B.  ginglvalis  and  A.  actino. ,  which  are  usually  found  in  perio- 
dontal lesions  of  nondiabetic  patients  were  either  not  detected  or  were 
seen  only  in  low  numbers  in  the  periodontal  lesions  of  diabetic  patients. 

Immunology 

PMNs  from  patients  with  LJP  showed  decreased  surface  tension  and  in- 
creased contact,  angle  when  compared  to  those  of  the  controls.   The 
effectiveness  of  adherence  and  the  subseqnent  process  of  phagocytosis 
were  determined  by  surface  tension  and  contact  angle  properties.   The 
PMNs  from  LJP  patients  had  only  half  as  many  receptors  to  the  synthetic 
chemotactic  peptide  formylmet-leu-phe  as  PMN  cells  from  normal  controls. 
All  LJP  patients  studied  had  either  defective  PMNs  or  monocytes.   How- 
ever, none  of  these  patients  had  defects  in  both  PMNs  and  monocytes 
simultaneously.   Individuals  with  chronic  adult  periodontitis  did  not 
have  abnormal  PMNs.   Most  patients  with  LJP,  generalized  periodontitis, 
and  adult  periodontitis  did  not  show  high  titers  of  antibodies  against 
such  organisms  as  E.  bracy,  W.  succinogenes,  S^.  sputigena,  E^.  corrodens, 
B^.  melaninogenicus  subspecies  intermedins,  S^.  mutans,  serotype  c^.  S^. 
sanguis,  A.  viscosus  and  A.  naeslundii.   However,  the  patients  with  LJP 
had  high  titers  of  antibody  against  A.  actino.  and  patients  with  adult 
periodontitis  had  high  levels  against  B.  gingivalis. 

Connective  Tissue 

Type  V  collagen,  seen  only  in  traces  in  normal  gingiva,  increased  several- 
fold  in  diseased  gingiva.   Type  V  collagen  consists  of  two  chains  of  ot  1(V)„ 
and  one  chain  of  a  (V) .   The  enzyme  elastase  selectively  degrades  Type  V 
collagen  at  37   into  its  component  chains.   Type  V  collagen  was  character- 
ized by  a  new  method  of  collagen  mapping  based  on  iodination  and 
polyacrylamide  gel  electrophoresis. 

In  rats  with  streptozotocin-induced  diabetes,  collagen  from  mandibular 
bone  was  reduced  to  about  1/3  of  the  normal,  whereas  degradation  of 
older  collagen  was  unaffected.   Polymorphonuclear  leukocytes  in  both 
diabetic  humans  and  rats  had  abnormally  low  levels  of  collagenase  activity. 
When  insulin  was  administered,  collagenase  returned  to  normal  levels. 

Antibodies  to  parathyroid  hormone  blocked  the  bone  resorptive  action  of 
osteoclast  activating  factor  (OAF)  in  bone  organ  cultures.   Apparently, 
parathyroid  hormone  and  osteoclast  activating  factor  share  common  anti- 
genic and  thus  structural  features.   OAF  is  present  in  the  serum  of 
patients  with  bone  cancer  multiple  myeloma. 

Periodontitis  is  more  prevalent  in  juvenile-onset  diabetes  (IDDM)  than 
in  non-diabetics.   Periodontal  diseases  in  IDDM  patients  tended  to  be 
more  severe  in  those  patients  with  a  longer  duration.   Preliminary 
investigations  show  that  when  the  periodontal  health  of  the  IDDM  patient 
is  improved,  there  is  a  reduction  in  acute  diabetic  complications  with 
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concomitant  reduction  in  their  insulin  requirement.   Bacteriological 
investigations  of  periodontal  lesions  in  IDDM  patients  showed  that 
Capnocytophaga  was  the  predominant  organism. 


Prepared  by  P.  F.  Parakkal 
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ANNUAL  REPORT  1981 
CRANIOFACIAL  ANOMALIES  PROGRAM  BRANCH 


INTRODUCTION 

Research  and  training  in  research  related  to  the  etiology,  prevention, 
diagnosis  and  treatment  of  craniofacial  anomalies  is  supported  by  the 
Craniofacial  Anomalies  Program  Branch.   Included  is  research  on  cleft 
lip/palate  and  other  congenital  anomalies  affecting  the  oral  or  cranio- 
facial structures,  facial  disfigurement  that  results  from  trauma  or 
surgical  procedures,  malocclusion  of  the  teeth  and  jaws,  and  the  effects 
on  oral  function  of  anatomic  malformations. 

Program  objectives  include  the  reduction  of  morbidity  and  mortality 
related  to  craniofacial  anomalies.   In  order  to  achieve  these  objectives, 
additional  knowledge  at  both  the  basic  science  and  clinical  levels  is 
required.   Therefore,  the  Program  provides  research  funds  for  studies 
ranging  from  basic  research  in  developmental  biology  to  epidemiological 
surveys.   Also  -supported  are  clinical  studies  in  growth  and  development 
and  the  treatment  of  craniofacial  disorders.   A  formal  evaluation  of  the 
Craniofacial  Anomalies  Program  was  completed  in  FY  1981.   The  results  of 
the  evaluation  strongly  support  the  continuation  of  the  Program  in  line 
with  current  goals  and  the  range  of  activities  now  supported. 

ADMINISTRATION 

In  FY  1981,  a  total  of  $9.3  million  was  awarded  to  support  74  research 
grants,  which  included  6  program  projects,  62  regular  research  grants, 
and  6  new  investigator  awards.   Three  research  contracts  were  awarded 
for  $111,243.   The  Program  also  awarded  $1,013,036  to  support  57  research 
trainees,  including  39  fellows  on  5  institutional  training  grants  ($650,457), 
and  16  individual  postdoctoral  fellows  ($301,079)  and  2  special  fellow- 
ships under  the  MARC  Program  ($61,500).   In  addition,  4  research  career 
development  awards  were  made  at  a  cost  of  $154,542  and  2  short  term 
training  grants  were  funded  ($47,757). 

Table  1  shows  the  distribution  of  grant  support  according  to  funding 
mechanism.   Approximately  28%  of  the  grant  funds  were  used  for  program 
projects,  and  54%  for  regular  grants.   Table  2  shows  the  distribution  of 
research  grants  by  program  category.   The  overall  level  of  funding  in  FY 
1981  was  approximately  8.5%  greater  than  in  1980,  and  distribution  of 
funds  for  specific  categories  within  the  Program  did  show  some  changes. 
Table  3  shows  the  distribution  of  grants  by  scientific  approach.   Only 
minor  differences  are  apparent  between  the  current  figures  and  those  for 
last  year. 
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TABLE  1.   FY  1981  RESEARCH  AND  TRAINING  SUPPORT  BY  FUNDING  MECHANISM 

(in  thousands  of  dollars) 


No.  of  Grants 


Program  Projects 
Regular  Research  Grants 
New  Investigator  Awards 
Career  Development  Awards 
Institutional  Training  Grants 
Individual  Fellowships   (F32  & 
Student  Short-Term  Grants 
Conference  Grants 
Research  Contracts 


Active 

Funded 

Cost 

Percent 

(POD 

6 

6 

$2 

,643 

28.6 

(ROD 

75 

62 

5 

,009 

54.1 

(R23) 

9 

6 

235 

2.5 

(K04) 

4 

4 

156 

1.7 

(T32) 

6 

5 

650 

7.0 

F33) 

18 

18 

363 

3.9 

(T35) 

3 

3 

48 

0.5 

(R13) 

2 

2 

35 

0.4 

5 

3 

111 

1.2 

128 


109 


$9,250 


99.9 


TABLE  2.   FY  1981  ACTIVE  RESEARCH  GRANTS  BY  PROGRAM  CATEGORY 


I.  Craniofacial  Anomalies-General 

II.  Cleft  Lip/Palate 

III.  Other  Congenital  Anomalies 

IV.  Malocclusion 

V.  Acquired  Defects 


* Includes  POl,  ROl,  and  R23 


Number 


90* 


Cost 


$7,887 


Percent 


27 

$1,923 

24.4 

20 

2,242 

28.4 

6 

1,215 

15.4 

34 

2,342 

29.7 

3 

165 

2.1 

100.0 


TABLE  3.   FY  1981  ACTIVE  RESEARCH  GRANTS  BY  SCIENTIFIC  APPROACl 

Number        Cost      Percent 


I.   Etiology 
II.   Diagnosis  and  Treatment 
III.   Pathology 


48 
26 
16 


90* 


$3,649 
2,401 
1,837 

$7,887 


46.3 

30.4 

23.3 

100.0 


*Includes  POl,  ROl,  and  R23;  16  grants  received  no  funds  in  FY  1981. 
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STAFF  ACTIVITIES 


During  FY  1981,  staff  activities  included  visiting  institutions,  monitoring 
grants  and  contracts,  communicating  with  researchers,  participating  in 
scientific  meetings,  and  publications.   Through  these  professional 
activities,  staff  was  able  to  maintain  close  communication  with  scientists 
working  in  the  field  of  craniofacial  anomalies.   These  activities  included: 

A.    Site  Visits:   Initial  Review,  Monitoring,  Programming  &  Communication 


University  of  Pittsburgh,  Pittsburgh 
Eastman  Dental  Center,  Rochester,  New  York 
University  of  Southern  California,  Los  Angeles 
H.  K.  Cooper  Clinic,  Lancaster,  Pennsylvania 
New  York  University,  New  York  City 
University  of  North  Carolina,  Chapel  Hill 

Meetings 

Middle  Atlantic  Society  of  Orthodontists,  Baltimore 

Annual  Ann  Arbor  Craniofacial  Growth  Symposium,  sponsored 
by  the  University  of  Michigan,  Ann  Arbor,  Michigan 

International  Association  for  Dental  Research,  Chicago 

Workshop,  "Surgical  Therapy  for  Periodontitis,"  sponsored 
by  the  National  Institute  of  Dental  Research,  Bethesda 

Research  Forum  Health  Panel,  (in  preparation  for  a  series 
of  State  House  Conferences  for  Children,  Youth  and 
Parents),  Washington,  D.  C. 

"Symposium  on  Orthodontics  and  Bioengineering,"  sponsored 
by  Grant  No.  1  R13  DE  05468-01,  Dr.  Charles  J.  Burstone, 
University  of  Connecticut,  Hartford 

Program  Meetings 

Program  Evaluation  -  "Orientation  and  Planning  Sessions," 
Bethesda 


Oct  1980 
Nov  1980 
Dec  1980 
Mar  1981 
Apr  1981 
Jun  1981 


Oct  1980 

Feb  1981 
Mar  1981 

May  1981 
May  1981 
Oct  1981 


Nov  1980 
Jan  1981 
Jun  1981 
Jul  1981 
Sep  1981 


D.    Staff  Development 

NIK  Training  Design  Team  Workshops,  Bethesda 


Dec  1980 
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Publications 

Current  Research  Trends  in  Prenatal  Craniofacial  Development , 
(Proceedings  of  an  International  Conference  on  "Current  Research 
Trends  in  Prenatal  Craniofacial  Development,"  held  in  Bethesda, 
Md.,  April  1980),  Editors:   Robert  M.  Pratt  and  Richard  L. 
Christiansen,  published  by  Elsevier  North  Holland,  New  York  City, 
1980. 
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RESEARCH  HIGHLIGHTS 

A.   Developmental  Biology 

Embryonic  neural  crest  cells  have  been  studied  extensively  because  they 
contribute  to  the  bone,  muscle,  connective  tissue,  neurons  and  endocrine 
elements  of  the  craniofacial  region.   During  growth  and  development,  the 
behavior  of  these  cells  is  affected  by  interactions  between  crest  cell 
surfaces  and  extracellular  macromolecules.   To  understand  the  nature  of 
these  interactions,  investigators  have  sought  to  identify  the  macro- 
molecules  encountered  by  migrating  neural  crest  cells  and  to  characterize 
the  effects  in  vitro. 

A  major  extracellular  constituent  encountered  by  migrating  crest  cells 
is  the  glycoprotein  fibronectin,  a  macromolecular  substance  found  in 
many  body  tissues.   According  to  in  vitro  work  by  scientists  at  the 
University  of  Oregon,  fibronectin  does  not  seem  to  be  synthesized  by 
neural  crest  cells  but  it  does  modify  behavior.   During  early  develop- 
ment, neural  crest  cells  migrate  through  precisely  defined  spaces  which 
undergo  changes  that  precede  the  behavioral  changes  in  the  migrating 
cells.   To  define  the  roles  of  specific  cells  and  of  environmental 
macromolecules  in  determining  the  pattern  of  embryonic  cell  migration, 
these  scientists  grafted  neural  crest  and  other  embryonic  tissues  into 
the  crest  migratory  spaces.   Crest  and  crest-derived  cells  migrated 
through  these  spaces  and  became  dispersed  through  the  embryo;  whereas 
embryonic  somite,  heart,  or  limb  bud  cells  remained  at  the  graft  site. 
Since  all  of  these  non-crest  cells  can  produce  cellular  fibronectin  in 
culture,  the  investigators  concluded  that  neural  crest  cells  can  easily 
invade  embryonic  tissues  because  they  lack  fibronectin  and  can  therefore 
respond  to  the  fibronectin  in  the  migratory  spaces.   The  Oregon  scientists 
also  observed  that  like  the  crest  cells.  Sarcoma  180  cells,  which  also 
fail  to  synthesize  fibronectin,  migrated  freely  into  the  embryonic  crest 
spaces. 

These  investigators  have  also  perfected  methods  of  culturing  homogeneous 
crest  cell  populations  and  of  regulating  their  differentiation.   In  one 
study,  treatment  with  the  chemical  TPA  altered  the  pigmentation  of 
cultured  quail  neural  crest  cells.   Low  doses  of  TPA  delayed  the  onset 
of  pigmentation  for  up  to  two  days  without  changing  the  rate  of  pig- 
mentation, whereas  intermediate  doses  delayed  the  onset  and  also  reduced 
the  rate;  ultimately,  however,  the  cells  became  pigmented.   High  doses 
of  TPA  prevented  pigmentation  in  some  of  the  cells.   In  the  doses  studied, 
TPA  did  not  affect  growth  of  the  undifferentiated  cell  population,  but 
it  did  delay  the  decline  in  proliferation  rate  that  normally  accompanies 
pigmentation.   Thus,  the  final  number  of  pigmented  cells  was  increased 
10-fold  in  TPA-treated  cultures  without  changing  the  homogeneity  of  the 
culture.   In  other  experiments,  controlling  the  concentrations  of  fetal 
calf  serum  and  chick  embryo  extract  in  the  culture  medium  induced  homo- 
geneous neural  crest  cells  to  form  distinct  subpopulations.   These 
experiments  indicate  that  early  environmental  factors  can  modify  dif- 
ferentiative  behavior  of  the  neural  crest  cells. 
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Investigators  at  Tufts  University  have  focused  on  the  relation  between 
the  extracellular  matrix  and  the  formation  of  a  pericellular  coat  which 
is  believed  to  protect  cells  from  other  cells  or  from  physical  structures. 
This  protection  is  important  in  embryonic  cell  migration,  as  well  as  in 
wound  healing,  immune  surveillance,  and  tumor  cell  invasion. 

These  researchers  have  discovered  that  hyaluronic  acid,  which  is  essential 
to  the  structure  of  the  cellular  coat,  is  retained  at  the  cell  surface 
by  means  of  specific  binding  sites  which  regulate  the  amount  of  hy- 
aluronic acid  at  the  cell  surface  and  therefore  the  size  of  the  coat. 
In  a  study  of  virus-transformed  cells,  the  investigators  found  that 
instead  of  forming  a  protective  coating,  the  binding  sites  transported 
the  hyaluronic  acid  from  the  extracellular  environment  into  the  cell, 
where  elevated  cytoplasmic  levels  of  hyaluronidase  degraded  it.   Non- 
transformed  parent  cells,  however,  developed  a  large  coating  of  hy- 
aluronic acid  which  did  not  undergo  internalization  and  degradation. 

These  studies  have  provided  information  on  the  effect  of  the  extra- 
cellular environment  on  cell  behavior  during  normal  and  abnormal  develop- 
ment as  well  as  during  tissue  remodelling  and  healing. 

Scientists  at  the  University  of  Southern  California  have  developed  a 
chemically  defined  medium  for  cultures  of  mandibular  processes  from 
quail,  chick,  and  mouse  embryos.   Primitive  mandibular  processes,  isolated 
by  microdissection  and  placed  in  organ  culture,  formed  cartilage  within 
5  days  and  osteoid  within  10  days.   These  results  indicate  that  complex 
phenotypes,  such  as  cartilage  and  osteoid,  can  form  as  a  result  of  cell 
tissue  interactions,  without  requiring  vascular  elements,  hormones,  or 
nerve-derived  factors. 

In  related  studies  of  tissue  interactions,  these  investigators  have 
shown  that  epithelial  tissues  of  inner  enamel  can  be  induced  to  form  a 
new  basal  lamina  without  serum  and/or  a  viable  dental  mesenchyme  tissue. 
During  the  cap  stage  of  tooth  development,  dental  mesenchyme  cell  surfaces 
contained  fibronectin,  which  was  released  by  the  cells  into  the  micro- 
environment.   Tooth  epithelial  tissue  devoid  of  basal  lamina  formed  new 
basal  lamina  when  cultured  for  6  hours  with  any  of  the  following  materials; 
dental  mesenchyme,  medium  containing  fetal  calf  serum,  medium  containing 
purified  fibronectin,  or  medium  preconditioned  with  mesenchyme-derived 
fibronectin.   The  process  appears  to  require  epithelial-derived  molecules 
such  as  types  IV  and  V  (AB„)  collagens,  laminin  and  glycosaminoglycans, 
mesenchyme-derived  fibronectin,  and  perhaps  proteoglycans. 

Investigators  at  the  University  of  Maine  are  studying  bone  formation  in 
the  skull  of  the  vertebrate  embryo  to  determine  whether  the  epithelia  of 
the  brain  and  scalp  affect  skull  formation.   The  frontal  bones,  membrane 
bones  of  neural  crest  and  head  mesodermal  origin,  were  studied  in  chick 
embryos.   During  the  5th  and  6th  day  of  incubation,  when  no  bone  matrix 
had  yet  appeared  in  the  skull,  the  tissue  destined  to  form  the  frontal 
bones  required  an  interaction  with  epithelium  for  subsequent  frontal 
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bone  formation.   This  interaction  involved  skin  epithelium,  but  not 
neural  epithelium.   Various  other  epithelia  also  elicited  bone  formation 
during  this  period  if  placed  in  the  exact  position  previously  occupied 
by  the  skin  epithelium.   Related  studies  by  other  workers  had  shown  that 
bone  formation  would  not  occur  unless  there  was  interaction  with  neural 
epithelium  during  the  48-72  hour  period.   Thus,  the  Maine  scientists 
concluded  that  the  tissues  which  form  the  frontal  bones  of  the  embryonic 
chick  must  interact  first  with  the  epithelium  of  the  brain  and  later 
with  the  epithelium  of  the  skin  in  order  to  form  bone.   These  studies 
have  made  it  clear  that  membrane  bone  of  the  cranial  region  cannot 
achieve  normal  differentiation  without  first  interacting  with  both 
neural  and  skin  epithelia.   Thus,  anomalous  growth  involving  the  lack  of 
skull  bone  formation  could  be  due  to  a  defect  not  only  in  the  bone- 
forming  tissue  itself  but  also  in  the  tissues  with  which  it  must  interact. 

During  normal  development,  the  embryonic  neural  crest  segregates  into 
several  distinct  cell  lineages,  which  ultimately  produce  all  peripheral 
neuronal  and  glial  cells  as  well  as  endocrine,  skeletal,  and  pigment 
elements.   To  study  the  segregation  of  the  various  lineages  and  their 
intermediate  cell  types,  the  investigators  at  Oregon  used  monoclonal 
antibodies  which  bind  to  surface  antigens  on  neurons  within  embryonic 
sensory  ganglia.   Immunoperoxidase  staining  methods  indicate  that  one 
antibody  binds  to  an  antigen  on  the  initial  segment  of  sensory  and 
sympathetic  neurites  as  well  as  on  a  patch  of  the  adjacent  cell  body. 
As  development  proceeds,  this  antigen  becomes  more  extensive  on  sensory 
neurons  but  more  restricted  on  sympathetic  neurons;  eventually,  it  dis- 
appears from  the  cell  body.   Further  studies  are  planned  to  identify 
this  antigen  and  its  ultrastructural  localization  on  crest  cells  and 
crest-derived  neurons. 

B.   Cleft  Lip  and  Palate 

Etiology  and  Pathogenesis.   Scientists  at  the  Children's  Hospital  of 
Philadelphia  have  investigated  how  glucocorticoids  cause  cleft  palate  in 
certain  inbred  strains  of  mice.   First  they  sought  to  determine 
whether  the  hormonal  activity  of  the  glucocorticoids  is  involved.   Since 
hormonal  activity  is  brought  about  by  the  binding  of  the  hormone  to  a 
receptor  protein  in  the  target  cell  and  since  the  magnitude  of  the 
hormonal  response  corresponds  to  the  number  of  receptor  sites,  the 
Philadelphia  investigators  measured  the  cortisone  receptor  levels  in 
embryonic  facial  and  palatal  mesenchyme  in  susceptible  and  nonsusceptible 
strains  of  mice.   The  highly  susceptible  A/J  strain  had  a  higher  level 
of  glucocorticoid  receptors  in  embryonic  facial  and  palatal  mesenchyme 
than  the  less  susceptible  C57  strain,  and  the  BIO. A  (H-2^)  congenic 
strain  had  a  higher  level  of  this  receptor  than  its  less  susceptible 
inbred  partner  BIO  (H-2  ) .   These  data  indicate  that  susceptibility  to 
cortisone-induced  cleft  palate  is  directly  related  to  the  receptor 
levels  of  the  tissues  affected. 
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Studies  of  the  biochemical  mechanisms  by  which  glucocorticoids  produce 
their  teratogenic  action  have  been  based  on  the  hypothesis  that  the 
biochemical  pathway  involved  is  the  same  as  the  hormonal  pathway.   In 
these  studies,  the  effectiveness  of  glucocorticoids  as  teratogens  paralleled 
their  ability  to  inhibit  prostaglandin  synthesis  and  inflammation.   The 
hormonal  action  of  corticoids  seems  to  involve  several  steps:   formation 
of  a  cytosolic  hormone  receptor  complex,  uptake  of  the  corticoid  into 
the  nucleus,  and  induction  of  the  protein  which  inhibits  the  release  of 
arachidonic  acid  from  membrane  phospholipids.   Since  arachidonic  acid 
serves  as  the  substrate  for  prostaglandin  and  thromboxane,  the  synthesis 
of  these  two  substances  is  inhibited.   To  test  the  various  biochemical 
steps  involved  in  this  pathway,   the  researchers  performed  inhibition 
experiments  in  a  newly  developed  shelf  culture  model  which  mimics  the  in 
vivo  action  of  glucocorticoids.   The  presence  of  glucocorticoid  receptors 
was  shown  by  blocking  them  with  cortexolone,  a  receptor-specific  anti- 
glucocorticoid.   The  importance  of  the  induced  protein  was  shown  by 
blocking  its  synthesis  with  cycloheximide,  an  inhibitor  of  protein 
synthesis.   When  the  cycloheximide  was  used,  arachidonic  acid  was 
released  as  expected.   Evidence  that  inhibition  of  the  release  of 
arachidonic  acid  from  phospholipids  is  involved  in  the  hormonal  pathway 
was  obtained  in  experiments  in  which  exogenous  arachidonic  acid  was 
added.   When  it  was  added  either  in  vivo  or  in  shelf  culture,  neither 
prostaglandin  nor  thromboxane  B2  synthesis  measured  by  radioimmunoassay 
was  inhibited.   These  experiments  also  showed  that  glucocorticoids 
inhibited  the  programmed  cell  death  of  the  medial  edges  of  epithelium 
both  in  vivo  and  in  shelf  culture.   This  effect  is  believed  to  be  related 
to  the  inhibition  of  lysosomal  enzyme  activity.   These  experiments  have 
contributed  to  our  understanding  not  only  of  the  teratogenic  action  of 
glucocorticoids  but  also  of  their  basic  hormonal  actions. 

Previous  research  had  shown  that  a  gene  closely  linked  to  the  H-2  complex 
on  the  17th  chromosome  affected  the  susceptibility  of  mice  to  cortisone- 
induced  cleft  palate.   The  H-2  region  includes  a  group  of  genes  which 
affect  the  immune  system  in  various  ways.   Some  of  these  genes  code  for 
transplantation  or  histocompatibility  antigens,  and  others,  called 
"immune  response"  genes,  code  for  Ijrmphocyte  antigens  which  control  the 
cell  interactions  necessary  for  immune  responses.   The  workers  at  Children's 
Hospital  in  Philadelphia  have  shown  that  a  gene  on  the  second  chromosome 
of  mice  also  alters  their  susceptibility  to  cortisone- induced  cleft 
palate.   This  gene  is  also  closely  linked  to  several  previously  identified 
genes  which  affect  the  immune  system,  including  the  H-3  histocompatibility 
locus;  the  Ir-2  immune  response  gene;  and  the  gene  for  B„-macroglobulin, 
which  is  chemically  associated  with  H-2  transplantation  antigens  on  cell 
surfaces . 

These  significant  results  demonstrate  that  at  least  two  genes  affect 
susceptibility  to  cortisone-induced  cleft  palate  and  that  both  are 
closely  associated  with  the  immune  system.   Further  studies  are  exploring 
the  possibility  that  hormone  receptors  are  directly  or  indirectly  re- 
gulated by  the  H-2  and  H-3  genetic  regions. 
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Workers  at  the  University  of  Cincinnati  have  been  trying  to  determine 
how  the  neuropharmacologic  agent  phenytoin  causes  cleft  palate.   They 
had  already  shown  in  vitro  that  certain  concentrations  of  phenytoin 
inhibited  the  migration  of  palate  cells  but  not  cell  proliferation. 
However,  it  was  not  yet  clear  whether  this  perturbation  in  migration 
would  bring  about  the  lack  of  shelf  rotation  which  results  in  cleft 
palate.   The  investigators  found  that  teratogenic  concentrations  of 
phenytoin  in  embryo  cultures  markedly  inhibited  shelf  rotation  in  the 
susceptible  A/J  mouse  strain  and  did  not  inhibit  palate  rotation  in 
nonsusceptible  mice. 

C.    Other  Craniofacial  Anomalies 

Investigators  at  the  University  of  North  Carolina  have  developed  an 
animal  model  to  study  Fetal  Alcohol  Syndrome  (FAS)  in  mice.   Scientists 
believe  that  this  model,  which  reproduces  the  characteristic  features  of 
FAS,  will  enable  them  to  explore  both  the  morphology  of  ethanol-induced 
alterations  and  the  molecular  mechanisms  involved.   Evidence  obtained  so 
far  indicates  that  major  malformations  may  occur  as  early  as  the  third 
week  of  human  gestation  when  many  pregnancies  are  not  yet  recognized. 
The  administration  of  ethanol  on  gestational  day  7  (comparable  to  the 
third  week  of  human  gestation)  caused  high  incidences  of  craniofacial 
defects  in  the  offspring.   Brain  development  and  medial  nasal  process 
development  were  severely  affected.   These  findings  may  be  related  to 
the  high  arched  and  cleft  secondary  palates  frequently  seen  in  human 
subjects  with  FAS. 

Scientists  at  Marquette  University  are  studying  the  craniofacial  ab- 
normalities that  accompany  familial  X-linked  dominant  hypophosphatemia 
(vitamin  D-resistant  rickets)  in  a  mutant  mouse  with  disease  manifestations 
similar  to  those  found  in  human  subjects.   In  studies  during  the  past 
year  on  the  growth  patterns  of  cranial  and  facial  sutures  and  of  the 
cranial  base,  they  found  that  the  coronal  suture  in  the  mutant  mice  became 
prematurely  fused  just  as  it  does  in  human  subjects  with  this  disorder. 
In  the  latter,  this  premature  fusion  often  requires  surgical  removal  at 
an  early  age.   However,  other  corrective  methods  might  be  preferable; 
the  availability  of  the  new  animal  model  provides  opportunities  to 
explore  other  approaches. 

In  research  conducted  at  the  University  of  California  in  San  Francisco, 
the  function  of  craniofacial  muscles  is  being  studied  in  individuals 
with  specific  craniofacial  anomalies.   Patients  with  hemifacial  micro- 
somia have  been  examined  to  ascertain  whether  certain  craniofacial 
muscles  are  missing  and  whether  the  muscles  that  are  present  can  be 
modified  by  treatment.   The  absence  of  a  gonial  angle  of  the  mandible 
observed  in  some  of  these  patients  by  X-ray  was  associated  with  a  minimal 
number  of  masseter  muscle  fibers  or  a  complete  absence  of  this  muscle 
and  a  small,  poorly  developed  temporalis.   Preliminary  data  suggest  that 
these  muscles  can  hypertrophy  in  response  to  long-teirm  treatment  designed 
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to  change  neuromuscular  patterns.   However,  hypertrophy  does  not  occur 
unless  there  is  initial  electromyographic  evidence  of  muscle  activity. 

In  some  patients  with  hemifacial  microsomia,  ankylosis  of  the  tempo- 
romandibular joint  prevented  actual  movement  of  the  mandible.   In  such 
cases  the  mandibular  muscles  responded  and  developed  tension  normally. 
But  hemifacial  patients  without  ankylosis  or  other  restriction  of  movement 
were  unable  to  perform  certain  movements  because  they  could  not  recruit 
the  mandibular  muscles  in  a  normal  pattern.   In  these  patients,  function 
can  be  improved  by  specific  training. 

Other  studies  show  that  individuals  with  craniosynostosis,  (i.e.,  Crouzon 
and  Apert  Syndromes)  frequently  have  the  additional  problems  of  chronic 
mouth  breathing  and  abnormal  function  in  certain  facial  muscles. 

These  combined  morphological  and  neuromuscular  studies  indicate  that 
patients  with  craniofacial  anomalies  have  not  only  morphological  de- 
viations but  also  abnormal  function  in  specific  muscles,  both  of  which 
can  be  corrected  by  long-term  treatment.   Current  research  is  focusing 
on  whether  these  new  neuromuscular  patterns  can  be  maintained  to  provide 
permanent  improvement  in  the  habilitation  of  these  patients. 

Surgical  repositioning,  or  impaction,  of  the  midface  is  a  common  procedure 
used  in  treating  certain  craniofacial  malformations.   Since  the  effect 
of  this  surgery  on  growth  is  important  in  timing  the  treatment  for  these 
patients,  investigators  at  the  University  of  Connecticut  are  studying 
its  effects  in  monkeys.   Six  treated  animals  have  been  followed  for  12 
months  and  seven  from  6  to  8  months;  control  animals  have  been  observed 
for  12  months.   The  cephalometric  findings  show  that  both  horizontal  and 
vertical  growth  of  the  midface  occurred  in  the  treated  animals  but  that 
the  increments  of  maxillary  growth  were  less  than  in  the  controls . 
Moreover,  the  direction  of  the  maxillary  growth  in  the  treated  animals 
was  anterior-superior  instead  of  the  normal  anterior-inferior  growth 
observed  in  the  controls.   The  mandibular  growth  during  the  first  six 
months  after  surgery  was  less  than  in  controls.   However,  the  overall 
mandibular  growth  was  coordinated  with  the  maxillary  growth  so  that  all 
of  the  experimental  animals  maintained  Class  I  functional  occlusion  with 
no  openbite,  excessive  overbite,  or  mandibular  prognathism.   The  maxillary 
osteotomy  also  did  not  disturb  the  eruption  of  premolars  and  second 
molars.   Through  such  studies,  scientists  hope  to  gain  a  better  under- 
standing of  the  long-term  stability  of  surgically  impacted  maxillae  in 
growing  monkeys  and  of  the  complicated  healing  processes  which  involve 
maxillary  bone,  nasal  cartilage,  and  maxillary  sinus  tissue. 

D.   Malocclusion 

Tooth  Movement  and  Bone  Remodeling.   When  force  is  applied  directly  to  a 
tooth,  the  surrounding  bone  undergoes  remodeling  and  the  tooth  soon 
moves  to  a  new  position.   This  relation  between  force  and  bone  response 
is  critical  for  successful  orthodontic  treatment,  but  the  biologic 
processes  involved  are  not  fully  understood.   Scientists  have  therefore 
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continued  to  study  this  subject  in  order  to  develop  new  and  improved 
modes  of  therapy  and  methods  of  preventing  undesirable  sequelae  of 
orthodontic  treatment. 

In  studies  to  clarify  the  biochemical  and  cellular  mechanisms  in  tooth 
movement,  scientists  at  the  University  of  Florida  have  already  shown 
that  extracts  of  tissues  from  orthodontically  treated  animals  caused 
cultured  fetal  bones  to  resorb  and  that  this  resorptive  activity  was 
correlated  with  the  degree  of  tissue  damage  and  the  magnitude  of  force 
applied.   Their  recent  work  has  shown  that  the  active  resorptive  sub- 
stance is  a  protein,  larger  than  10,000  D,  that  can  be  inhibited  by 
indomethacin.   Thus,  its  activity  is  apparently  mediated  by  prostaglandins. 

Recent  studies  have  also  shown  that  these  extracts  are  chemotactic  to 
macrophages  which,  once  attracted,  are  activated  to  produce  substances 
that  stimulate  bone  resorption.   Thus,  the  Immune  system  may  be  more 
active  in  orthodontic  tooth  movement  than  was  previously  realized. 

During  the  last  several  years,  researchers  at  the  University  of  Connecticut 
have  isolated  and  characterized  clonal  cell  lines  from  an  osteosarcoma. 
These  studies  have  focused  attention  on  the  fact  that  the  osteoblastic 
(bone-forming)  cells  also  responded  to  bone-resorbing  hormones.   This 
observation  led  to  the  hypothesis  that  osteoblasts  participate  in  bone 
resorption.   When  the  investigators  tested  this  hypothesis  by  examining 
the  resorptive  activity  of  culture  media  from  osteoblastic  and  non- 
osteoblastic  clonal  cell  lines,  they  found  that  the  osteoblastic  lines 
produced  a  potent  bone-resorbing  factor  whereas  the  nonosteoblastic 
lines  produced  none.   Using  inhibitors  and  a  chromatographic  purification, 
workers  identified  this  factor  as  prostaglandin  E„.   This  finding  supports 
the  evidence  for  osteoblastic  participation  in  the  regulation  of  bone 
resorption  and  introduces  new  data  to  support  the  hypothesis  that 
cellular  communication  and  the  coupling  of  bone  formation  and  bone 
resorption  are  involved  in  bone  remodeling. 

Orthognathic  Surgery.   Rotated,  tipped,  and  malposed  posterior  mandibular 
teeth  are  a  common  clinical  problem  which  could  be  solved  quickly  by 
surgically  repositioning  dento-alveolar  segments  containing  such  teeth. 
However,  this  procedure  is  potentially  hazardous  because  the  mucosal 
vascular  pedicles  attached  to  the  segments  are  usually  tenuous  and 
easily  traumatized  during  immobilization  and  fixation  of  the  segments. 
To  develop  a  feasible  approach  to  this  type  of  treatment,  clinical 
investigators  at  the  University  of  Texas  undertook  a  study  in  adult 
rhesus  monkeys.   They  studied  wound  healing  in  mandibular  posterior 
alveolar  segments  which  had  been  surgically  repositioned  by  two  dif- 
ferent techniques.   After  the  osteotomies,  the  posterior  segments  were 
advanced  about  5  mm  and  immobilized  in  this  position.   The  animals  were 
allowed  to  heal  and  then  sacrificed  at  different  time  intervals.   Histo- 
logic and  microangiographic  studies  were  then  correlated  by  standard 
techniques.   The  results  indicated  that  the  lingual  mucosa  of  the  mandible 
provided  an  adequate  vascular  pedicle  for  the  movement  of  small  dentosseous 
segments  in  the  posterior  mandible. 
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E.   Acquired  Defects 

Investigators  at  Washington  University  have  produced  evidence  that 
responses  to  bone  grafts  vary  with  the  time  of  day  the  grafts  were 
placed.   They  performed  studies  in  rabbits  on  the  osteogenic  power  of 
composite  grafts  containing  allogenic  bone  and  fresh  autologous  marrow 
and  of  composite  grafts  containing  allogenic  bone  and  allogenic  stromal 
cells  isolated  and  cultured  from  marrow,  thymus,  spleen,  and  periosteum. 
The  only  reliable  osteogenic  grafts  were  those  made  with  fresh  auto- 
logous marrow,  but  the  response  appeared  to  vary  with  time  of  day. 
Grafts  placed  during  the  morning  were  more  uniformly  osteogenic  than 
those  placed  during  the  afternoon.   The  investigators  suggest  that  the 
osteoprogenitor  cells  were  more  populous  in  the  A.M.  than  in  the  P.M. 
This  evidence  for  a  circadian  effect  was  supported  by  extensive  studies 
with  rat  marrow  cells  in  culture.   A  circadian  effect  on  fibroblast 
colony  formation  from  cultured  rat  marrow  cells  was  absent  when  the 
marrow  was  derived  from  adrenalectomized  or  parathyroidectomized  rats. 
Inferring  a  relation  between  the  numbers  of  osteoprogenitor  cells  in 
vivo  and  fibroblast  colony-forming  units  in  vitro,  the  investigators 
concluded  that  the  osteogenic  success  of  the  bone  graft  is  related  to 
the  number  of  osteoprogenitor  cells  which  have  access  to  the  bone  and 
that  there  is  a  best  time  of  day  for  bone  grafting.   They  also  concluded 
this  circadian  system  may  be  parathyroid  hormone  dependent. 

To  improve  the  surgical  procedures  for  repairing  acquired  facial  defects, 
scientists  at  the  University  of  Michigan  have  studied  the  use  of  temporalis 
flaps  in  the  treatment  of  such  defects  as  loss  of  muscle  and  facial 
paralysis.   These  defects  were  simulated  in  rhesus  monkeys  by  sectioning 
the  seventh  nerve  and  removing  the  zygomaticus  major  muscle  on  one  side. 
In  the  initial  step,  the  missing  muscle  is  replaced  with  a  denervated 
flap  from  the  temporalis  muscles.   Using  this  system,  investigators 
began  basic  studies  of  muscle  adaptation  and  nerve  growth.   Early  results 
showed  that  the  temporalis  flap  could  be  reinnervated  from  the  contra- 
lateral seventh  nerve  by  tunneling  a  cross-face  nerve  graft  through  the 
upper  lip.   However,  this  procedure  was  not  feasible  because  regrowth  of 
the  nerve  through  the  graft  required  eight  months.   In  subsequent  ex- 
periments, the  cut  end  of  the  facial  nerve  on  the  denervated  side  was 
used.   Studies  are  being  conducted  on  the  adaptation  of  the  flap  and  the 
donor  temporalis  muscle.   Data  include  the  in  situ  contractile  properties, 
oxidative  capacity,  and  histochemical  characteristics  of  these  muscles. 
These  studies  will  provide  a  better  understanding  of  the  biology  of 
adapting  facial  muscle  after  various  experimental  procedures. 

Scientists  at  the  University  of  Connecticut  are  studying  the  effect  of 
pulsating  electromagnetic  fields  (PEMF)  on  osteoblast-like  cells  in 
vitro.   Clinically,  where  PEMF  is  used  to  promote  the  repair  of  nonunion 
fractures,  it  has  shown  a  success  rate  of  85%.   However,  the  mechanism 
of  action  of  this  electrical  perturbation  remains  obscure;  few  experimental 
systems  have  been  developed  to  study  this  effect.   Investigators  at 
Connecticut  found  that  PEMF  reduced  the  level  of  alkaline  phosphatase 
produced  by  osteoblast-like  cells.   The  pattern  was  similar  to  that 
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caused  by  physiological  concentrations  of  parathyroid  hormone  (PTH) .   The 
magnitude  of  the  PEMF  effect  varied  according  to  the  frequency  of  the 
pulsations  and  the  exposure  time.   It  increased  as  the  pulsating  frequency 
was  increased  from  2  to  25  Hz  and  as  the  exposure  time  was  increased 
from  the  threshold  period  of  5  hours  to  the  maximum-effect  period  of  72 
hours.   At  least  24  hours  were  needed  to  demonstrate  an  effect.   At  the 
end  of  treatment,  the  alkaline-phosphatase  level  remained  low  for  48 
hours  and  then  rebounded  to  control  levels.   Like  the  hormonal  effect, 
the  PEMF  inhibition  of  alkaline  phosphatase  was  more  pronounced  in  the 
presence  of  glucocorticosteroids.   The  effects  of  PTH  and  PEMF  were 
additive.   Thus,  PEMF,  which  is  used  clinically  in  fracture  healing  on 
an  empirical  basis,  produced  a  well-defined,  quantifiable  alteration  in 
an  enzjone  associated  with  bone  remodeling.   This  finding  is  an  important 
advance  in  understanding  the  effect  of  PEMF  on  osteoblasts  and  augurs 
well  for  future  studies  using  the  system  described. 

FUTURE  PLANS 

In  FY  1982  the  Craniofacial  Anomalies  staff  will  complete  its  part  of 

the  NIDR  long-range  plan,  and  will  begin  implementation  of  the  recommendations 

made  by  the  Craniofacial  Anomalies  Program  Evaluation  Panel  in  FY  1981. 

The  Evaluation  Panel  recommended  that  future  research  be  characterized 
by  strong  emphasis  on:   primary  prevention  and  early  intervention; 
etiologic  factors  related  to  development  of  disorders  in  humans,  such  as 
the  identification  of  human  teratogens;  the  broad  impact  of  craniofacial 
diseases  and  conditions;  and  the  management  of  such  disorders.   Accord- 
ingly, the  Program  plans  to  initiate  new  studies  on  healing  in  cranio- 
facial wounds  and  to  continue  support  for  the  highly  productive  ongoing 
studies  on  the  regulatory  role  of  glycosaminoglycans  (GAG),  and  other 
extracellular  (ECM)  constituents  in  craniofacial  development.   Since 
extracellular  matrix  macromolecules  probably  play  a  similar  regulatory 
role  in  both  the  repair  process  and  in  growth,  it  is  timely  that  the 
Program  initiate  studies  relating  ECM  and  wound  healing. 

Previous  work  has  shown  that  hyaluronidase  removes  extracellular  hyaluronate 
and  thus  changes  the  GAG  content  of  wounds.   If  it  can  be  proven  that 
such  substances  play  a  regulatory  role  in  wound  healing  and  the  process 
becomes  sufficiently  clarified,  it  may  be  possible  to  accelerate  healing 
and  prevent  untoward  complications  such  as  excessive  scar  formation  and 
wound  contracture.   Studies  focusing  on  the  function  of  white  blood  cells 
in  wound  healing  will  also  be  initiated. 

New  studies  on  the  etiology  of  cleft  palate  will  be  undertaken.  Re- 
combinant inbred  lines  of  mice  obtained  from  crosses  between  strains 
with  high  susceptibility  and  with  low  susceptibility  to  steroid-produced 
clefts  will  be  used  to  study  etiologic  factors.  The  relationship  of 
glucocorticoid  receptor  levels,  cyclic  AMP  concentration,  H-2  types  and 
morphological  variations  in  clefting  will  be  studied  by  this  new  and 
powerful  tool  for  genetic  studies.   The  results  should  provide  definitive 
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information  on  the  mechanism  and  genetic  control  of  steroid-induced 
cleft  palate.   Clarifying  the  role  of  the  major  histocompatibility  genes 
(H-2  in  the  mouse,  HLA  in  man)  will  help  scientists  understand  the  role 
of  these  genes  in  the  etiology  of  cleft  palate. 

Studies  will  also  be  conducted  on  the  relation  between  form  and  function 
in  the  craniofacial  region.   Relapse  and  alteration  of  growth  are  un- 
favorable sequelae  which  frequently  follow  surgical  correction  of  dento- 
facial  deformities.   Both  are  related  to  a  failure  in  the  ability  of  the 
craniofacial  musculoskeletal  system  to  adapt  to  changes  in  form  and 
function.   Therefore,  experiments  will  be  undertaken  in  primates  in  the 
hope  of  obtaining  practical  results  which  have  direct  application  to  the 
correction  of  dentofacial  deformities  in  man. 

Studies  to  define  the  role  of  nasorespiratory  function  in  the  development 
of  malocclusion  and  severe  dentofacial  deformity  will  also  be  initiated. 

Clinical  impression  and  animal  studies  suggest  that  mouth  breathing  and 
other  respiratory  abnormalities  can  cause  abnormal  dentofacial  growth. 
Now  that  technology  is  available  to  adequately  measure  airway  resistance 
in  humans,  scientists  hope  to  obtain  an  understanding  of  the  significance 
of  upper  airway  function  in  dentofacial  growth;  the  results  will  have 
direct  application  to  problems  encountered  in  orthodontics  and  oto- 
laryngology. 

SUMMARY 

During  FY  1981,  awards  made  by  the  Craniofacial  Anomalies  Program  Branch 
totaled  $9.3  million,  which  included  $5.0  million  for  individual  research 
grants  and  $2.6  million  for  program  projects.   Four  career  development 
awards  were  made  for  $154,542.   Thirty-nine  fellows  were  supported 
through  5  institutional  training  grants  at  a  cost  of  $650,457.   Research 
contracts  totaled  $111,243. 

One  research  project  focused  on  how  the  migration  of  embryonic  neural 
crest  cells  is  affected  by  macromolecules  they  encounter.   In  vitro  work 
showed  that  neural  crest  cells,  which  do  not  produce  fibronectin,  migrate 
easily  through  spaces  containing  fibronectin,  but  non-crest  cells,  which 
produce  fibronectin,  do  not  migrate.   The  same  investigators  also  found 
that  varying  doses  of  the  chemical  TPA  either  delayed  or  prevented 
pigmentation  of  cultured  quail  neural  crest  cells. 

Studies  of  the  protective,  pericellular  coating  of  cells  showed  that 
virus-transformed  cells  internalized  and  degraded  the  hyaluronic  acid 
component  of  this  coating,  whereas  in  nontransformed  cells,  the  coating 
remained  intact . 

Scientists  have  developed  a  medium  which  supports  the  culture  of  embryonic 

mandibular  processes  and  facilitates  the  formation  of  cartilage  and 

osteoid  tissues  within  them.   The  same  investigators  have  induced  epithelial 
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tissues  of  inner  enamel  to  form  a  new  basal  lamina  in  the  absence  of 
serum  and/or  a  viable  dental  mesenchyme  tissue. 

Studies  of  bone  formation  in  the  skull  of  chick  embryos  have  shown  that 
the  formation  of  frontal  bones  requires  that  the  bone-forming  tissues 
interact  first  with  the  epithelium  of  the  brain  and  later  with  the 
epithelium  of  the  skin. 

In  normal  development,  the  embryonic  neural  crest  segregates  into  distinct 
cell  lineages  to  produce  neuronal  cells  and  other  endocrine,  skeletal, 
and  pigment  elements.   Investigators  using  monoclonal  antibodies  to 
study  the  development  of  these  lineages  have  discovered  that  a  particular 
antigen  becomes  concentrated  on  the  surface  of  sensory  neurons  for  a 
time.   Further  studies  are  planned. 

Cleft  Lip  and  Palate.   Scientists  have  investigated  how  glucocorticoids 
cause  cleft  palate  in  certain  strains  of  mice.   By  measuring  cortisone 
receptor  levels  in  embryonic  facial  and  palatal  mesenchyme  in  susceptible 
and  nonsusceptible  mice,  they  determined  that  the  susceptibility  to 
cortisone-induced  cleft  palate  is  directly  related  to  the  receptor 
levels  of  the  tissues  affected.   This  finding  suggests  that  the  bio- 
chemical pathway  by  which  glucocorticoids  produce  teratogenic  action  is 
the  same  as  the  hormonal  pathway.   The  investigators  also  showed  that 
glucocorticoids  inhibited  the  programmed  cell  death  of  the  medial  edges 
of  the  shelf  epithelium  both  in  vivo  and  in  culture.   Thus,  both  the 
teratogenic  action  of  glucocorticoids  and  their  basic  hormonal  actions 
have  been  clarified. 

Previous  research  has  shown  that  a  gene  closely  linked  to  the  H-2  complex 
on  the  17th  chromosome  affects  the  susceptibility  of  mice  to  cortisone- 
induced  cleft  palate;  and  recent  research  has  shown  that  a  gene  on  the 
second  chromosome  of  mice  also  alters  their  susceptibility  to  cortisone- 
induced  cleft  palate.   Thus,  at  least  two  genes  affect  susceptibility. 

Teratogenic  concentrations  of  the  anti-epileptic  drug  phenytoin  have 
been  shown  in  embryo  cultures  to  markedly  inhibit  palatal  shelf  rotation 
in  the  susceptible  A/J  mouse  strain;  palate  rotation  in  nonsusceptible 
mice  was  not  inhibited. 

Other  Craniofacial  Anomalies.   Investigators  using  an  animal  model  to 
study  Fetal  Alcohol  Syndrome  found  that  major  malformations  in  mice  can 
result  from  the  administration  of  ethanol  during  early  pregnancy.   Brain 
development  and  medial  nasal  process  development  in  mice  were  severely 
affected. 

The  abnormal  growth  of  cranial  and  facial  sutures  seen  in  human  familial 
x-linked  dominant  hypophosphatemia  (Vitamin  D-resistant  rickets)  was 
recently  duplicated  in  mice.   Scientists  can  now  explore  corrective 
methods  of  treatment  in  this  animal  model. 
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Combined  morphological  and  neuromuscular  studies  indicate  that  patients 
with  craniofacial  anomalies,  including  hemifacial  microsomia,  not  only 
have  morphological  deviations  but  also  have  abnormal  function  in  specific 
muscles  both  of  which  can  be  corrected  by  long-term  treatment. 

Studies  in  monkeys  of  jaw  growth  after  surgical  repositioning,  or  im- 
paction, of  the  midface  showed  that  growth  of  the  midface  and  the 
mandible  in  the  treated  animals  was  less  than  in  the  controls.   However, 
favorable  maxillary-mandibular  relations  were  maintained  in  both  groups. 

Malocclusion.   Recent  studies  on  the  response  of  bone  to  applied  force 
have  shown  that  extracts  of  tissues  from  orthodontically  treated  animals 
contain  a  protein  which  causes  fetal  bones  to  resorb.   These  studies 
also  indicated  that  these  extracts  are  chemotactic  to  macrophages  and  that 
osteoblasts  participate  in  bone  resorption.   There  is  increasing  evidence 
that  bone  remodeling  involves  cellular  communication  and  the  coupling  of 
bone  formation  to  bone  resorption. 

In  experimental  orthognathic  surgery  for  immediate  correction  of  mal- 
posed,  rotated,  or  tipped  teeth  it  was  found  that  small  mandibular 
segments  could  be  surgically  repositioned.   Blood  supply  was  maintained 
by  a  vascular  pedicle  of  lingual  mucosa. 

Acquired  Defects.   Studies  in  rabbits  suggest  that  the  osteogenic  power 
of  bone  grafts  may  vary  with  the  time  of  day.   Grafts  placed  during  the 
morning  were  more  osteogenic  than  those  placed  during  the  afternoon, 
presumably  because  osteoprogenitor  cells  were  more  populous  in  the 
morning.   This  circadian  effect  is  believed  to  be  parathyroid  hormone- 
dependent. 

In  efforts  to  improve  surgical  procedures  for  repairing  acquired  facial 
defects,  scientists  are  studying  the  use  of  temporalis  muscle  flaps  in 
monkeys  in  the  treatment  of  defects  such  as  loss  of  muscle  and  facial 
paralysis. 

The  effect  of  pulsating  electromagnetic  fields  (PEMF)  on  osteoblast-like 
cells  in  vitro  is  also  being  studied.   Although  the  mechanism  of  action 
of  this  technique  remains  obscure,  a  success  rate  of  85  percent  has  been 
achieved  in  the  repair  of  nonunion  fractures.   In  recent  studies,  the 
use  of  PEMF  produced  quantifiable  changes  in  the  level  of  alkaline 
phosphatase,  an  enzyme  associated  with  bone  remodeling. 


Prepared  by  J.  D.  Niswander  and  J.  D.  Suomi 
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ANNUAL  REPORT  FY  1980 
RESTORATIVE  MATERIALS  PROGRAM  BRANCH 


INTRODUCTION 


The  Restorative  Materials  Program  serves  as  a  primary  focus  at  the  NIDR 
for  supporting  research  and  development  in  dental  bioraaterials  and 
instrumentation.   Since  the  sequelae  of  oral  diseases  are  damaged  tissues, 
there  is  a  continuing  need  for  materials  to  repair  these  tissues  and 
restore  function  and  appearance. 

Through  grants,  contracts  and  interagency  agreements,  the  Program  funds 
research  in  the  development  of  new  and  improved  materials.   These  research 
areas  fall  into  eight  categories:   1)  restorative  filling  materials  for 
repairing  teeth;  2)  bonding  agents,  adhesive  coatings  and  cements  to 
prevent  decay  on  the  chewing  surfaces  of  teeth  and  at  the  margins  of 
fillings;  3)  intraoral  prostheses  for  replacing  missing  teeth  and  other 
oral  tissues;  maxillofacial  prostheses  to  replace  defects  resulting  from 
congenital  ab.normalities,  surgery,  or  accidents;  4)  artificial  tooth 
implants  to  replace  missing  teeth  and  to  serve  as  anchors  for  bridges 
and  dentures;  5)  materials  and  techniques  for  improved  root  canal  therapy; 
6)  transplants  and  replants  of  natural  teeth;  7)  diagnostic  equipment 
and  devices  to  improve  dental  care;  8)  improved  restorative  materials 
for  prevention.   Special  emphasis  is  given  to  clinical  studies  of  implants 
and  maxillofacial  materials. 

ADMINISTRATIVE 

Table  I  shows  the  distribution  of  funds  for  research  and  research  training 
in  FY  1981.   During  FY  1981,  the  Restorative  Materials  Program  Branch 
awarded  a  total  of  $4.5  million  to  support  53  grants  and  3  interagency 
agreements  for  research  on  restorative  filling  materials,  bonding  agents, 
oral  and  facial  prostheses,  artificial  tooth  implants,  endodontics, 
transplants/replants  and  general  studies.   These  awards  included  4 
research  career  development  awards.   The  program  also  awarded  a  total  of 
$437  thousand  to  support  4  institutional  training  grants,  $65  thousand 
for  5  short  term  training  grants  and  $81  thousand  for  4  individual 
postdoctoral  fellowships. 
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Program  Area 


FY  1981  Distribution  of  Funds 
Restorative  Materials  Program  Branch 
No.  of  Projects 


Obligated  Funds 
(Thousands) 


%  of  Funds 


GRANTS* 


Ac  t  ive 


Funded 


Filling  Materials 

20 

15 

$    776 

21 

Bonding  Agents 

5 

4 

177 

5 

Prostheses  (Oral) 

14 

12 

1,170 

32 

Prostheses  (Facial) 

1 

1 

112 

3 

Implants 

9 

8 

774 

21 

Transplants  &  Replants 

4 

4 

105 

3 

General  Studies 

5 

5 

347 

9 

Prevention 

1 

1 

55 

1 

Endodontics 

3 

3 

164 

5 

Total 


62 


53 


$  3,680 


100 


Total 


INTERAGENCY  AGREEMENTS 


Filling  Materials 

1  1/4 

1  1/4 

$ 

491 

60 

Bonding  Agents 

1/4 

1/4 

121 

15 

Prostheses  (Oral) 

1/2 

1/2 

127 

15 

General  Studies 

1 

1 

86 

10 

825 


100 


Short  Term  Grants 
Institutional  Grants 
Fellowships 

Total 


13 


TRAINING  GRANTS 


5 

5 

$ 

65 

11 

4 

4 

437 

75 

4 

4 

81 

14 

13 


583 


100 


GRAND  TOTALS 


78 


69 


$  5,088 


^Includes  4  Research  Career  Development  Awards  for  $156  thousand. 
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STAFF  ACTIVITIES 

During  FY  1981  Program  staff  made  visits  to  research  institutions  to 
program  and  monitor  grants  and  contracts.   Through  these  professional 
activities  and  participation  in  scientific  meetings  they  were  able  to 
stay  abreast  of  scientific  developments  and  to  maintain  close  liaison 
with  scientists  working  in  the  area  of  restorative  materials.   These 
professional  activities  are  listed  below. 

A.    Site  Visits:   Initial  Review,  Monitoring,  Programming  and  Communication 


Medical  College  of  Georgia,  Augusta 

National  Bureau  of  Standards,  Gaithersburg 

University  of  Michigan,  Ann  Arbor 

Veterans  Administration  Medical  Center,  Allen  Park 


Nov  1980 
Dec  1980 
Feb  1981 
Feb  1981 


Scientific  Meetings 

Greater  N.  Y.  Dental  Meeting,  New  York  Dec  1980 

(monitored  exhibit) 

Chicago  Mid  Winter  Meeting,  Chicago  Feb  1981 

(monitored  exhibit) 

American  Association  of  Dental  Schools,  Chicago  Mar  1981 

American  National  Standards  Committee,  Chicago  Mar  1981 

Workshop  -  "Toxicity  Tests  &  Dental  Products",  Council  Mar  1981 

on  Dental  Materials,  Instruments  &  Equipment,  Chicago 

lADR/AADR,  Chicago  Mar  1981 

49th  Annual  Spring  Postgraduate  Meeting  -  D.C.  Dental  Apr  1981 

Society,  Washington 

13th  Annual  International  Biomaterials  Symposium,  Troy  May  1981 
Postgraduate  Course  on  Amalgams,  U.  of  Michigan,  Ann  Arbor  Oct  1981 


Administrative 

Extramural  Training  Design  Team  Workshop,  Bethesda 

STEP  Module  #7-Program  Administration  &  Grants  Management; 

A  Team  Concept,  Warrenton 
Managing  Management  Time  Workshop,  Bethesda 
Society  for  Biomaterials  -  Executive  Meeting,  Troy 
Capitol  Hill  Workshop,  Washington 
Staff  Training  Extramural  Programs  (STEP)  Committee 

Annual  Planning  Meeting,  Harpers  Ferry 


Dec  1980 
Apr  1981 

May  1981 
May  1981 
Jun  1981 
Jun  1981 


3-53 


RESEARCH  HIGHLIGHTS 

Tooth  Implants 

The  objective  of  a  research  project  at  the  Medical  University  of  South 
Carolina  has  been  to  determine  whether  a  porous  titanium  implant  can 
become  firmly  anchored  in  bone  by  means  of  tissue  ingrowth  so  that  it 
will  function  satisfactorily  for  an  extended  period. 

In  preliminary  experiments  on  dogs  and  rhesus  monkeys,  the  investigators 
developed  a  suitable  design  and  implantation  protocol  for  cylindrical, 
porous  titanium  implants.   Later,  they  made  long-term  clinical  evaluations 
of  implants  in  healed  mandibular  molar  and  premolar  extraction  sites  in 
11  rhesus  monkeys.   At  monthly  intervals,  all  implants  were  clinically 
examined  and  oral  hygiene  procedures  were  performed.   Gingival  inflam- 
mation, pocket  depth,  mobility,  bleeding  index,  and  plaque  index  were 
recorded;  and  radiographs  were  taken  with  special  film  holders  to  obtain 
consistent  radiographs.   With  only  a  few  complications,  the  implants 
have  performed  well  clinically  for  up  to  4  years.   Twenty-seven  implants 
functioned  successfully  as  free-standing  teeth  or  as  abutments  for 
bridges;  however,  four  others  became  infected  and  had  to  be  extracted. 

There  was  no  difference  in  the  performance  of  the  free-standing  implants 
and  those  of  the  supporting  bridges.   The  fact  that  wear  facets  have 
been  observed  on  all  crowns  and  bridges  and  that  three  bridges  have  been 
replaced  because  of  wear  of  the  occlusal  surfaces  indicates  that  the 
monkeys  are  using  the  implants.   The  finding  that  implants  have  remained 
immobile  in  function  is  consistent  with  histological  findings  that  bone 
fills  the  porous  titanium  root. 

Attempts  to  cure  the  four  infected  implants  were  not  successful  because 
the  porous  surfaces  made  effective  currettage  impossible.   Cultures  of 
these  implants  were  positive  for  beta-hemolytic  Streptococcus  and 
Staphylococcus  aureus,  and  the  presence  of  Gram-positive  cocci  in  the 
tissue  surrounding  the  implants  was  confirmed  histologically.   Despite 
excessive  crestal  bone  loss,  none  of  the  four  implants  were  mobile. 
This  lack  of  mobility  was  explained  by  histologic  examination  which 
revealed  that  the  apical  one-third  of  the  porosity  was  completely  in- 
grown with  bone.   After  removal  of  the  implants,  the  four  extraction 
sites  healed  normally. 

Histopathology  of  the  gingival  tissue  surrounding  the  clinically  successful 
implants  showed  chronic  inflammatory  cells.   The  presence  of  bridges  did 
not  cause  increased  pocket  depth  or  loss  of  bony  support  but  it  did 
cause  increased  gingivitis  which  was  associated  with  a  higher  plaque 
index  than  that  of  implants  not  supporting  bridges. 

The  South  Carolina  investigators  believe  that  these  long-term  animal 
studies  have  been  sufficiently  encouraging  to  justify  human  clinical 
trials.   Thus,  they  plan  to  begin  studies  in  five  patients  this  year  and 
in  five  more  patients  next  year. 
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In  previous  work  (cited  in  an  earlier  annual  report)  researchers  at  SUNY 
(Buffalo)  had  discovered  that  the  surface  treatment  is  a  critical  step 
in  preparing  cast  metal  subperiosteal  implants  for  insertion.   After 
finding  that  accepted  procedures  did  not  provide  a  microscopically  clean 
surface  with  optimun  distribution  of  surface  free  energy,  they  overcame 
these  deficits  by  applying  a  nondestructive  surface  treatment  technique 
called  "glow  discharge  cleaning"  to  the  implants.   This  process  cleaned 
the  surfaces,  restored  the  surface  energies  to  desired  maximum  values, 
and  also  sterilized  the  devices.   Preparing  specimens  in  this  manner 
resulted  in  improved  tissue  bonding  and  in  new  bone  growth  adjacent  to 
the  subperiosteal  implants. 

To  gain  additional  evidence  to  support  these  initial  observations,  the 
Buffalo  investigators  recently  implanted  germanium  prisms  and  Vitallium 
discs  into  the  back  of  rabbits  and  evaluated  the  resulting  tissue  reactions. 
Implant  surfaces  were  either  in  low,  intermediate  or  high  energy  ranges, 
and  included  stearate  polished,  electro-polished,  siliconized,  detergent- 
washed  and  radio-frequency  glow  discharge  treated  surfaces.   After  the 
implantation  period,  the  implant-tissue  interfaces  were  analyzed  by 
physical  and  morphologic  methods. 

The  most  important  finding  was  that  implants  with  high  energy  or  high 
levels  of  cleanliness  showed  much  greater  fibroblast  adhesion  than 
implant  surfaces  with  low  energy  configurations  produced  by  siliconizing 
and  stearate  polishing.   The  study  also  showed  that  radio-frequency  glow 
discharge  treatment  was  effective  in  cleaning  germanium  and  Vitallium 
surfaces  and  elevating  them  to  a  high  energy  state. 

Esthetics  of  Porcelain  and  Composites 

Since  the  appearance  of  dental  restorations  is  important  to  the  success 
of  dental  treatment,  investigators  have  sought  to  develop  restorations 
with  a  natural  appearance.   Scientists  at  the  University  of  Michigan  are 
applying  the  basic  tenets  of  optics  to  the  problem  of  esthetics  in 
dentistry.   Currently  they  are  seeking  to  determine  why  porcelain  and 
composite  restorative  materials  appear  different  under  different  lighting 
conditions.   Their  results  show  that  commercial  brands  of  porcelain 
differ  in  translucency  and  scatter  light  rather  than  absorb  it.   Future 
work  on  the  diffuse  reflectance  experiments  with  porcelain  will  be  based 
on  these  findings.   The  Michigan  scientists  have  also  completed  a  color 
analysis  of  the  pigments  used  in  dental  porcelains.   This  analysis 
provides  for  the  first  time,  a  precise  description  of  the  colors  used  in 
shading  dental  porcelains.   This  data  should  improve  the  communication 
of  color  information  between  dentists  and  technicians.   In  addition,  to 
determine  the  sensitivity  of  a  clinical  colorimeter,  they  compared  the 
lowest  concentration  of  pigment  detectable  by  the  colorimeter  with  that 
detected  by  a  panel  of  human  observers.   The  human  observers  were  more 
sensitive  in  detecting  all  colors  except  orange;  thus  the  general  belief 
that  the  human  eye  is  extremely  sensitive  to  small  changes  in  color  was 
confirmed.   This  research  also  showed  that  the  color  of  composite  re- 
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storations  is  highly  dependent  upon  the  thickness  of  a  composite  and  the 
color  of  the  background. 

Silver  Amalgam 

Silver  amalgam,  still  the  most  popular  material  for  filling  posterior 
teeth,  is  used  in  approximately  80  percent  of  the  fillings  in  this 
country.   Clinical  investigators  have  long  observed  that  over  a  period 
of  time  these  fillings  progressively  crack  and  crumble  at  the  margins 
and  have  assumed  that  this  marginal  breakdown  would  lead  to  leakage, 
decay,  and  the  need  for  early  replacement.   Accordingly,  much  research 
has  been  undertaken  to  prevent  breakdown,  but  in  the  process  researchers 
have  not  observed  that  marginal  breakdown  leads  to  earlier  replacement. 

To  obtain  further  data,  investigators  at  the  Public  Health  Service 
Hospital  in  San  Francisco  began  a  clinical  study  ten  years  ago  to  determine 
whether  marginal  fracture  shortens  longevity.   Two  alloys — Dispersalloy, 
a  high-copper,  low  creep  alloy;  and  Spheraloy,  a  traditional  high-creep, 
lower  copper-containing  alloy — were  chosen  for  testing  because  they  were 
expected  to  show  different  rates  of  marginal  deterioration.   Under 
carefully  controlled  conditions,  one  dentist  made  a  total  of  209  fillings 
with  the  two  different  amalgams.   Two  dentists  examined  the  restorations 
annually  for  the  first  five  years  and  again  at  the  end  of  ten  years, 
evaluating  all  the  fillings  for  wear,  marginal  deterioration,  and  decay. 
When  a  replacement  was  required,  the  two  examiners  determined  whether 
the  failure  was  related  to  the  filling  material.   They  found  that  40%  of 
the  failures  were  not  related  to  the  material. 

The  study  revealed  that  Dispersalloy  had  a  significantly  lower  incidence 
of  marginal  failure  than  Spheraloy.   Nevertheless,  the  number  of  fillings 
which  were  still  functional  at  the  end  of  10  years  was  similar  for  both 
amalgams.   Longevity  data  from  the  90  restorations  available  for  ob- 
servation showed  that  approximately  50  percent  are  still  functioning 
after  the  10  years.   Thus,  the  study  concurred  with  similar  findings  of 
earlier  decades,  that  the  half-life  of  amalgam  fillings  is  10  years. 

Two  conclusions  can  be  drawn  from  this  work:   Restorations  made  of 
modern  amalgam  alloys  are  not  longer  lived  than  earlier  formulations  and 
continued  efforts  to  decrease  marginal  deterioration  are  not  likely  to 
increase  longevity. 

Oral  Prosthetics 

Since  personal  appearance  is  extremely  important  to  most  members  of 
society,  the  American  public  has  been  willing  to  spend  a  significant 
portion  of  the  nation's  dental  health  care  dollar  for  esthetically 
suitable  crowns  and  bridges.   Traditionally,  the  fabrication  of  these 
restorative  appliances  requires  various  combinations  of  materials  including 
porcelain  and  porcelain  fused  to  gold-platinum-palladium  alloys.   Because 
of  the  escalating  cost  of  precious  metals,  however,  investigators  have 
had  to  develop  less  costly  alloys  which  are  now  becomming  popular. 
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Since  these  new  alloys  have  been  used  for  a  relatively  short  time,  their 
clinical  performance  has  not  been  adequately  evaluated.   Therefore, 
investigators  at  the  Public  Health  Service  Hospital  in  San  Francisco 
began  a  controlled  clinical  study  five  years  ago  to  compare  the  long-term 
clinical  performance  of  a  high  strength,  beryllium-containing  nickel- 
chromium  alloy  (Alloy  A)  and  a  low  strength,  non-beryllium-containing 
nickel-chromium  alloy  (Alloy  B)  with  the  performance  of  a  traditional 
gold-platinum-palladium  alloy  (Alloy  C). 

Alloy  A  is  a  base-metal  alloy  with  a  high-yield  strength  (121,500  PSI) , 
a  high  modulus  of  elasticity  (30.4  x  106  PSI),  and  a  high  hardness  (357 
DPN).   Alloy  B  has  a  relatively  low-yield  strength  (44,500  PSI)  but  an 
intermediate  modulus  of  elasticity  (20.5  x  10  PSI)  and  an  intermediate 
hardness  level  (190  DPN).   The  values  of  gold-containing  Alloy  C  are 
yield  strength,  58,110  PSI;  elasticity,  12.8  x  10  PSI;  and  hardness, 
161  DPN.   Assessment  of  the  clinical  performance  of  these  three  alloys 
was  based  upon  the  placement  and  evaluation  of  341  restorations  and 
fixed  prosthodontic  units,  which  included  80  single  crowns  and  66  fixed 
bridges  ranging  in  size  from  three  to  six  units  each. 

For  standardization,  all  clinical  procedures  were  performed  by  only  one 
operator,  and  all  laboratory  procedures  were  performed  by  the  same  two 
research  technicians.   The  laboratory  prescription  required  that  for 
each  case  the  technicians  provide  information  on  differences  in  pro- 
cedure required  for  each  alloy  and  special  problems  encountered. 

The  restorations  were  evaluated  independently  by  two  evaluators  im- 
mediately after  placement,  after  three  months,  and  thereafter  annually 
for  five  years.   The  evaluators  assessed:   1)  the  integrity  of  the 
appliance,  2)  esthetic  acceptability,  3)  tarnish  and  corrosion,  4) 
thermal  sensitivity,  5)  marginal  adaptation,  and  6)  tissue  compatibility. 
Additional  coding  was  developed  to  account  for  restorations  which  could 
not  be  evaluated.   These  were:   1)  failure  related  to  the  material,  2) 
failure  unrelated  to  the  material,  3)  patient  complications.   At  the  end 
of  the  five  years,  79  percent  of  all  restorations  originally  placed  were 
available  for  evaluation. 

The  high-strength  Alloy  A  performed  as  well  as  the  more  costly  control, 
gold-platinum-palladium  Alloy  C.   These  two  alloys  showed  no  differences 
in  their  ability  to  retain  an  esthetically  acceptable  porcelain  veneer 
and  to  resist  tarnish  and  corrosion.   Alloy  B,  however,  had  a  signif- 
icantly higher  incidence  of  porcelain  veneer  failure  and  was  more  sus- 
ceptible to  tarnish  and  corrosion.   All  three  alloys  were  similar  in 
tissue  compatibility,  integrity  of  the  connector,  thermal  sensitivity, 
and  marginal  adaptation. 

The  laboratory  technicians'  comments  revealed  critical  differences  in 
the  manipulative  characteristics  of  the  three  alloys.   The  fluidity  of 
Alloy  B  was  so  low  that  short  margins  and  incomplete  castings  were 
frequent  problems  unless  special  precautions  were  taking.   Heating  Alloy 
B  to  a  high  temperature  increased  the  fluidity  and  prevented  the  formation 
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of  voids  in  the  castings,  but  it  also  significantly  increased  surface 
roughness.   To  solve  the  problem  of  casting  thin  marginal  areas  with 
Alloy  A,  the  margins  had  to  be  waxed  thicker  than  with  the  gold  and 
could  be  finished  to  proper  thickness  only  after  casting.   The  technicians 
found  that  once  they  became  familiar  with  the  high-speed  polishing 
equipment,  they  could  finish  the  base-metal  alloys  as  easily  as  the  gold 
alloy. 

These  findings  indicate  that  a  high-strength  nickel-chromium  alloy  is  a 
satisfactory  substitute  for  the  more  costly  gold  alloys  and  that  low- 
strength  alloys  should  be  limited  to  short  span  bridges. 

Because  of  the  increased  dental  use  of  nickel  and  chromium  alloys, 
significantly  more  dental  patients  will  be  exposed  to  these  metals. 
Nickel  is  a  potent  sensitizer  and  is  probably  responsible  for  more 
sensitivity  than  all  other  metals  combined.   The  prevalence  of  nickel 
sensitivity  in  women  is  9  times  greater  than  in  men  (9.0%  vs.  0.9%). 
Since  women  with  pierced  ears  are  4  to  5  times  more  likely  to  be  sensitive, 
this  difference  in  prevalence  is  apparently  due  to  exposure  experience. 
Little  is  known  about  sensitivity  to  chromium. 

To  determine  whether  intraoral  exposure  to  nickel  and  chromium  results 
in  increased  sensitivity  to  these  metals  investigators  at  the  Public 
Health  Service  Hospital  in  San  Francisco  began  a  retrospective  study 
this  year  in  dental  patients.   The  patients  are  being  tested  for  sensitivity 
to  both  nickel  and  chromium  by  conventional  dermatologic  patch  tests, 
and  the  presence  of  these  metals  in  their  dental  appliances  is  being 
determined.   So  far  the  investigators  have  tested  261  patients  (155 
males  and  106  females).   Sensitivity  to  nickel  was  evident  in  1.9  percent 
of  the  males  and  3.8  of  the  females.   However,  only  one  of  the  sensitive 
male  patients  and  none  of  the  sensitive  female  patients  had  a  nickel- 
containing  bridge.   Three  of  the  4  female  patients  with  strong  reactions 
to  nickel  had  pierced  ears.   The  prevalence  of  chromium  sensitivity, 
which  had  not  been  studied  before  in  a  dental  population,  was  2.6%  in 
the  males  and  5.7%  in  the  females.   Thus  women  are  more  likely  to  be 
sensitive  to  both  nickel  and  chromium  than  men,  and  chromium  sensitivity 
is  more  prevalent  than  nickel  sensitivity  in  both  sexes.   The  available 
data  also  indicate  that  there  is  no  relation  between  nickel  and  chromium 
sensitivity  and  intraoral  exposure. 

Endodontics 

Researchers  at  the  University  of  California  are  examining  chemotherapeutic 
agents  used  to  treat  inflammation  and  pain  in  the  dental  pulp.   Despite 
evidence  that  steroids  effectively  control  the  painful  symptoms  of 
pulpal  inflammation,  preparations  containing  steroids  have  not  been  accepted 
for  such  therapy  in  the  United  States  because  of  their  potentially  de- 
leterious systemic  or  local  effects.   The  California  scientists'  work 
examined  the  release  in  vitro  of  radioactively  labelled  triamcinolone 
from  a  commercial  steroid  preparation  (Ledermix)  and  used  liquid  scintil- 
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lation  spectrometry  to  determine  the  concentration  reaching  the  pulp 
through  dentin. 

Seventy  percent  of  the  available  steroid  was  released  and  reached  the 
pulp  space  within  24  hours;  the  remainder  reached  the  pulp  during  the 
next  few  days.   Dentin  was  not  a  significant  barrier  to  the  diffusion  of 
the  material.   The  low  concentrations  found  in  the  pulp  tissue  indicate 
little  or  no  risk  of  systemic  effects  from  the  agent.   Theoretically, 
the  maximum  release  would  be  on  the  order  of  1  mg  of  triamcinolone 
during  the  first  day  after  placement,  and  only  during  that  day,  even  if 
a  large  number  of  teeth  were  treated  simultaneously.   This  amount  is 
unlikely  to  be  significant  systemically  since  doses  of  20  mg  per  day  are 
routinely  used  in  medical  practice  in  systemic,  anti-inflammatory  therapy. 
Systemic  effects  become  deleterious  only  when  therapy  is  continued  for 
months.  ^^In  dental  therapy,  not  only  are  the  concentrations  low 
(2  X  10  M) ,  but  the  systemic  availability  is  extremely  transient, 
lasting  only  several  hours  after  placement.   In  addition,  the  investigators 
have  obtained  data  which  indicate  that  this  transient  application  of 
triamcinolone  would  not  substantially  affect  collagen  synthesis  or 
other  fibroblast  activity  in  the  pulp.   Thus,  the  use  of  steroids  to 
alleviate  pulp-  pain  due  to  simple  inflammation  appears  rational. 

Prostheses,  Facial 

The  manufacture  of  maxillofacial  prostheses  has  advanced  rapidly  during 
the  last  decade  but  some  problems  still  remain.   Even  when  the  difficult 
job  of  matching  the  color  with  the  patient's  skin  is  achieved,  the 
prosthetic  materials  absorb  stains  and  gradually  become  discolored. 
Staining,  a  major  cause  of  discoloration  of  maxillofacial  prostheses, 
frequently  necessitates  costly  replacement.   To  improve  the  useful 
esthetic  life  of  maxillofacial  prosthetic  materials,  researchers  at  the 
University  of  Michigan  have  developed  a  clinically  acceptable  way  to 
remove  stains  from  these  materials  by  refining  the  technique  of  solvent 
extraction  of  severe  stains.   The  solvent  used  by  these  scientists  is  1, 
1,  1  -  trichloroethane,  but  several  other  organic  solvents  such  as  n- 
hexane  and  benzene  work  equally  well.   The  investigators  showed  that  all 
stains  tested,  including  methylene  blue,  disclosing  solution,  lipstick, 
and  cigarette  smoke,  could  be  completely  removed  from  the  prosthetic 
material  (silastic  44210)  by  swelling  the  material  in  the  solvent  and 
then  deswelling  it  stepwise  in  graded  concentrations  of  alcohol.   More- 
over, this  procedure  caused  little  or  no  change  in  the  eleven  pigments 
originally  used  in  the  prosthetic  material  for  color  matching.   In 
addition,  tissue  culture  analysis  showed  that  no  toxic  residues  that 
might  leak  out  later  were  left  in  the  prosthetic  material  by  the  extraction 
procedure. 

This  new  technique  would  obviate  the  need  to  replace  prostheses  which 
have  become  badly  discolored  because  of  staining  and  thus  could  be  a 
major  breakthrough  in  the  treatment  of  maxillofacial  defects.   The  new 
stain-removal  method  may  also  be  applicable  to  other  materials  as  well. 
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FUTURE  PLANS 

Since  the  Public  Health  Service  Hospital  in  San  Francisco  is  to  be 
phased-out,  there  was  initial  concern  that  it  might  not  be  possible  to 
continue  the  work  currently  being  supported  at  that  facility  through  an 
interagency  agreement.   Fortunately,  however,  arrangements  have  been 
made  recently  for  the  research  being  conducted  at  that  facility  to 
continue,  although  at  a  reduced  level.   The  PHS  investigator  will  also 
continue  to  direct  the  projects.   Since  the  dental  clinic  portion  of  the 
PHS  Hospital  will  now  be  under  the  command  of  the  Letterman  Army  Institute 
of  Research,  a  new  interagency  agreement  with  the  U.S.  Army  has  been 
implemented.   Projects  to  be  continued  include  the  clinical  evaluation 
of  various  amalgam  alloy  and  composite  formulations,  the  clinical  study 
to  compare  the  long  term  performance  of  base  metal  and  noble  metal 
alloys  in  prosthetic  appliances,  and  the  retrospective  study  to  determine 
whether  nickel  and  chromium  sensitivity  can  be  correlated  with  the 
presence  of  these  metals  in  oral  prostheses. 

Tooth  implant  clinical  studies  are  in  progress  at  two  institutions.   An 
investigation  at  Harvard  University  is  comparing  the  efficacy  of  the 
titanium  blade  implant  relative  to  cantilever  bridges.   This  study  will 
utilize  the  blade  implant  to  serve  as  the  distal  abutment  for  a  four- 
unit  fixed  partial  denture,  double  abutted  anteriorly  to  the  cuspid  and 
first  bicuspid.   The  implant  will  be  compared  to  a  distally  unsupported 
cantilever  fixed  partial  denture.   The  other  clinical  study,  being 
initiated  at  the  Medical  University  of  South  Carolina,  will  test  an 
inert  cylindrical,  porous  titanium  implant  as  both  a  free-standing  crown 
and  as  an  abutment  for  a  fixed  partial  denture.   These  two  clinical 
studies  represent  the  first  human  tooth  implant  projects  the  program  has 
supported. 

In  addition,  staff  recently  issued  a  program  announcement  on  dental 
implant  research  in  the  NIH  Guide  to  Grants  and  Contract.   This  announcement 
encourages  applications  on  clinical  studies,  animal  model  studies, 
mechanical  function  and  design  factors,  such  as  shape,  size,  material 
and  surface  texture.   The  program  expects  to  receive  applications  in 
response  to  this  announcement  during  the  next  fiscal  year. 

In  collaboration  with  the  Intramural  Program's  Diagnostic  Methodology 
Section,  Program  staff  have  awarded  funds  by  interagency  agreement  to 
the  National  Bureau  of  Standards  to  design  and  build  an  experimental 
dental  radiographic  source-detector  system  having  electronically  controlled 
exposure  geometry.   This  system  will  enable  investigators  to  compare 
accurately  radiographs  taken  in  the  same  patient  at  different  time 
intervals.   The  ultimate  advantage  is  that  clinicians  will  be  able  to 
observe  and  record  the  progression  of  dental  disorders,  such  as  caries 
and  periodontal  disease,  more  accurately. 

Program  staff,  together  with  consultants,  have  been  actively  involved  in 
the  development  of  state-of-the-science  review  papers  covering  eight 
areas:   amalgams,  composites,  cements,  maxillofacial  prostheses,  oral 
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prostheses,  endodontics,  implants,  transplants  and  replants.   These 
reviews  will  be  used  primarily  to  aid  in  the  development  of  the  NIDR 
Long  Range  Plan,  but  they  will  also  be  helpful  in  internal  program  and 
budget  planning,  in  stimulating  new  research,  and  in  providing  an  information 
base  for  constituents. 

SUMMARY 

At  the  Medical  University  of  South  Carolina,  researchers  are  investigating 
the  use  of  porous  titanium  alloy  as  a  tooth  implant.   Twenty-seven  im- 
plants functioned  successfully  in  rhesus  monkeys  for  up  to  four  years 
either  as  free-standing  teeth  or  as  abutments  for  bridges.   The  implants 
remained  firm  clinically  and  histological  studies  indicated  that  bone 
had  filled  the  porosities  in  the  titanium  root.   The  investigators  are 
now  proceeding  to  a  human  study. 

Researchers  at  SUNY  (Buffalo)  have  been  applying  a  nondestructive  surface 
treatment  technique  called  "glow  discharge  cleaning"  to  teeth  implants. 
This  process  cleans  and  sterilizes  the  device  and  restores  the  surface 
energy  to  a  maximum  value.   Implants  treated  in  this  manner  showed 
greater  fibroblast  adhesion  than  implants  with  low  energy  surfaces. 

Researchers  at  the  University  of  Michigan  are  investigating  the  problem 
of  esthetics  in  dentistry.   They  are  applying  basic  concepts  of  optics 
to  determine  why  porcelain  and  composite  materials  appear  different 
under  different  lighting  conditions.   These  investigators  have  produced 
a  precise  description  of  the  colors  used  in  shading  dental  porcelains. 
They  have  also  shown  that  the  thickness  of  a  composite  restoration  and 
the  color  of  its  background  greatly  affects  the  color  of  the  restoration. 

An  investigation  at  the  Public  Health  Service  Hospital  in  San  Francisco 
compared  the  marginal  deterioration  and  the  longevity  of  two  amalgam 
alloys  -  a  high  copper,  low  creep  alloy  and  a  traditional  high-creep, 
lower  copper  containing  alloy.   The  restorations  were  examined  annually 
for  the  first  five  years  and  at  the  end  of  ten  years.   This  work  showed 
that  the  high  copper  amalgam  alloy  restorations  had  a  lower  incidence  of 
marginal  failure,  but  did  not  show  greater  longevity  than  those  made 
from  the  low  copper  alloy. 

The  same  investigators  are  conducting  a  long  term  study  of  the  clinical 
performance  of  three  alloys  used  in  crown  and  bridge  prosthetics.   They 
are  comparing  a  high  strength  beryllium-containing  nickel-chromium 
alloy,  and  a  low-strength  non-beryllium-containing  nickel-chromiiom  alloy 
with  the  performance  of  a  traditional  gold-platinum- palladium  alloy. 
They  have  found  that  the  first  alloy  performed  as  well  as  the  more 
costly  traditional  gold  alloy,  but  the  non-beryllium-containing  alloy 
was  not  as  satisfactory,  clinically,  as  the  others.   In  the  laboratory, 
the  base  metal  alloys  could  be  manipulated  as  easily  as  the  gold  containing 
alloy,  once  the  technicians  became  familiar  with  their  characteristics. 


3-61 


Investigators  are  also  attempting  to  determine  whether  intraoral  exposure 
to  nickel  and  chromium  results  in  increased  sensitivity  to  these  metals. 
In  testing  261  patients,  they  have  found  nickel  sensitivity  in  1.9%  of 
the  males  and  3.8%  of  the  females,  and  chromium  sensitivity  in  2.6%  of 
the  males  and  5.7%  of  the  females.   In  no  case  was  sensitivity  related 
to  intraoral  exposure. 

In  a  study  of  chemotherapeutic  agents  to  treat  inflammation  and  pain  in 
the  dental  pulp  University  of  California  researchers  are  investigating 
the  release  of  radioactively  labeled  triamcinolone  from  a  commercial 
steroid  preparation.   They  found  that  70%  of  the  available  steroid  was 
released  and  reached  the  pulp  space  in  the  first  24  hours  and  the  remainder 
during  the  next  few  days.   They  concluded  that  the  use  of  steroids  to 
alleviate  pulp  pain  due  to  inflammation  appears  feasible. 

At  the  University  of  Michigan  researchers  investigating  the  staining 
problems  of  maxillofacial  prostheses  have  developed  a  technique  of 
solvent  extraction  to  remove  severe  stains,  such  as  those  caused  by 
cigarette  smoke,  lipstick,  disclosing  solution,  and  methylene  blue. 
This  new  technique  should  increase  the  useful  esthetic  life  of  maxillo- 
facial prostheses. 


Prepared  by  T.  M.  Valega  and  J.  A.  Reese 
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ANNUAL  REPORT  FY  1981 
SOFT  TISSUE  STOMATOLOGY  &  NUTRITION  PROGRAM  BRANCH 


INTRODUCTION 

The  Soft  Tissue  Stomatology  and  Nutrition  Program  Branch  supports  research 
in  four  major  areas:   oral  soft  tissue  diseases,  nutrition,  salivary  glands 
and  their  secretions,  and  mineralization.   The  program's  main  objectives  are 
to  obtain  knowledge  of  a)  the  etiology,  diagnosis,  treatment,  and  prevention 
of  oral  soft  tissue  diseases  and  disorders,  b)  the  role  of  nutrition  in  the 
growth,  maintenance,  function  and  health  of  hard  and  soft  tissues  of  the 
craniofacial  complex,  c)  the  development  and  function  of  normal  and  abnormal 
salivary  glands  and  their  secretions,  and  d)  the  mechanism(s)  of  mineral- 
ization, with  special  emphasis  on  the  cells  and  regulatory  systems  which 
affect  the  structure,  function  and  repair  of  bones  and  teeth. 

ADMINISTRATION 

During  FY  1981,  the  program  awarded  87  research  grants  at  a  cost  of 
$5,926,648,  4  contracts  at  a  level  of  $108,040,  and  one  interagency  agree- 
ment for  $32,642.   Table  1  illustrates  the  distribution  of  grant  and  contract 
funds  by  subject  category. 

During  this  fiscal  year,  5  training  grants  received  $426,725  for  the  support 
of  14  postdoctoral  trainees.   Funds  were  also  provided  for  5  individual 
postdoctoral  fellowships  ($107,536),  one  senior  fellowship  ($35,750),  5 
career  development  awards  ($180,973)  and  one  career  award  ($32,508). 

During  FY  1981,  Program  staff  were  active  in  the  work  of  the  NIH  Nutrition 
Coordinating  Committee  and  acted  as  chairperson  of  its  Subcommittee  on 
Nutrition  Education.   They  presented  verbal  and  written  accounts  of  NIDR's 
nutrition  activities,  including  specific  written  reports  on  current  nutrition 
research  projects.   Program  staff  also  represented  the  NIDR  on  the  NIH 
Digestive  Diseases  Committee  and  on  the  NIH  Cystic  Fibrosis  Coordinating 
Committee. 

During  this  fiscal  year,  the  two  contracts  jointly  sponsored  by  NIDR  and 
the  National  Institute  of  Allergy  and  Infectious  Diseases  to  determine  the 
clinical  efficacy  of  the  antiviral  compound  (acyclovir)  were  continued.   The 
interagency  agreement  with  the  Veterans  Administration  Hospital  in  East 
Orange,  New  Jersey,  to  improve  the  detection  of  early  cancerous  lesions  in 
the  oral  cavity  was  funded  for  its  final  year.   Two  contracts  studying 
various  immunological  responses  of  human  patients  with  aphthous  ulcers  were 
also  continued. 

To  set  the  stage  for  the  development  of  an  NIDR  long  range  plan,  consultants 
expert  in  each  major  scientific  area  supported  by  the  program  prepared  a 
series  of  state-of-the-science  papers.   These  papers  will  provide  a  per- 
spective, useful  in  planning  future  NIDR  research  programs. 
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TABLE  I.   DISTRIBUTION  OF  ACTIVE  GRANTS  &  CONTRACTS  FY  81 


Projects  Funded 
FY  1981 


FY  1981  Funds 
Expended 


RESEARCH  GRANTS 

Nutrition  8 

Salivary  Secretions  22 

Soft  Tissue  24 

Mineralization  33^ 

TOTALS  87 


$  441,534 
1,432,932 
1,516,301 
2,535,881 

$5,926,648 


CONTRACTS 

Herpes  Infection 
Oral  Cancer 
Aphthous  Stomatitis 
Fluoride 

TOTALS 


2 
1 
2 
0 


$ 

108,040* 
32,642 
0 
0 

$ 

140,682 

TRAINING 

Senior  Fellows  1 

Individual  Fellows  5 
Institutional  Training 

Grants  5^ 

TOTALS  11 

GRAND  TOTALS  103 


$   35,750 
107,536 

426,725 

$  570,011 

$6,637,321 


*  Program's  share  of  a  joint  effort  with  NIAID 
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STAFF  ACTIVITIES 

Monitoring,  Evaluating  and  Programming  Visits 

1.  University  of  Michigan,  Ann  Arbor 
October  16-17,  1980  (Project  Site  Visit) 

2.  University  of  California,  San  Francisco 
October  27-29,  1980  (Project  Site  Visit) 

3.  University  of  Pennsylvania,  Philadelphia 
December  10-12,  1980  (Project  Site  Visit) 

4.  University  of  California,  San  Francisco 
January  18-21,  1981  (Project  Site  Visit) 

5.  Mayo  Clinic,  Rochester,  Minnesota 
May  4-5,  1981  (Monitoring  Visit) 

6.  University  of  Pennsylvania,  Philadelphia 
May  6-7,  1981  (Project  Site  Visit) 

7.  Temple  University,  Philadelphia 
July  12-13,  1981  (Project  Site  Visit) 

8.  University  of  the  Pacific,  San  Francisco 
September  10,  1981  (Programming  Visit) 

9.  University  of  California,  San  Francisco 
September  11,  1981  (Project  Site  Visit) 


Scientific  Meetings 


1.  ADA  Meeting  on  Food,  Nutrition  &  Oral  Health  Programs",  Chicago 
October  1-3,  1980 

2.  Greater  New  York  Dental  Meeting,  New  York  City 
December  3-4,  1980 

3.  Workshop  on  Herpes  Virus  Vaccine,  Bethesda 
February  2-3,  1981 

4.  American  Society  for  Microbiology,  Dallas 
March  2-5,  1981 

* 

5.  AADR  Meeting,  Chicago 
March  19-22,  1981 

6.  D.  C.  Dental  Society  Meeting,  Washington 
April  8,  1981 
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7.  American  Chemoreceptor  Society  Meeting,  Sarasota 
April  22-27,  1981 

8.  Workshop  on  Antiviral  Compounds,  Bethesda 
May  12-13,  1981 

9.  ADA  Meeting  on  "Food,  Nutrition  and  Dental  Health",  Bethesda 
September  24-25,  1981 
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RESEARCH  HIGHLIGHTS 
Nutrition 

Scientists  at  the  University  of  Alabama  Medical  Center  have  studied 
different  effects  of  fluoride  on  various  stages  of  tooth  development  in 
rats  during  protein  calorie  malnutrition  (PCM).   Fluoride  added  to  the 
drinking  water  as  NaF  at  concentrations  up  to  lOOppm,  caused  no  additional 
effects  but  did  cause  biochemical  changes  in  the  calcified  issues  and 
body  fluids.   When  compared  to  control  PCM  groups,  PCM  animals  treated 
with  fluoride  showed  the  following  changes  in  concentration:   plasma 
calcium  and  fluoride  were  decreased;  urinary  and  salivary  fluoride  were 
decreased;  bone  calcium  was  decreased,  but  bone  fluoride  and  phosphorus 
were  increased;  enamel  calcium  and  phosphorus  were  reduced,  but  the 
enamel  Ca/P  ratio  was  increased.   The  enamel  of  PCM  animals  given  fluoride 
showed  a  higher  calcium  to  phosphorous  ratio  than  controls  but  a  reduced 
amount  of  both  elements.   Studies  of  this  type  will  help  scientists 
determine  how  fluoride  can  be  administered  safely  in  population  areas 
where  human  protein  calorie  malnutrition  is  likely  to  occur. 

Investigators  at  the  Indiana  University  School  of  Medicine  have  studied 
the  effects  of  sodium  fluoride  on  cell  metabolism.   By  in  vitro  studies 
in  intact  rat  liver  cells,  they  have  shown  that  sodium  fluoride  activates 
adenylate  cyclase.   In  vivo  studies  in  rats  showed  that  two  weeks  of 
sodium  fluoride  administration  (at  20  ppm  as  F)  resulted  in  elevation  of 
the  levels  of  cyclic  AMP  in  the  liver,  kidney  and  submaxillary  gland. 
The  elevated  level  of  cAMP  could  then  stimulate  glycogenolysis,  inhibit 
gycolysis  and  thereby  cause  hyperglycemia.   The  mechanism  by  which 
fluoride  stimulates  cAMP  activity  is  under  further  study. 

Soft  Tissue 

It  has  been  well  documented  that  recurrent  herpes  simplex  virus  (HSV-1) 
infections  occur  in  patients  who  show  measurable  immune  responses  to  the 
virus  at  levels  that  would  be  expected  to  provide  protection  against 
most  viral  diseases.   To  study  this  interesting  host/parasite  inter- 
action, investigators  at  the  University  of  South  Florida  examined  various 
antibody  responses  in  an  in  vitro  mouse  cell  system.   The  presence  of 
live  HSV-1  depressed  antibody  formation  by  mouse  spleen  lymphocytes 
which  had  been  stimulated  by  a  specific  mitogen,  and  also  severely 
depressed  the  blastogenic  response  to  a  B  lymphocyte  mitogen.   These 
responses  were  not  due  to  cytotoxicity  of  the  virus.   The  response  of 
the  spleen  cell  cultures  to  the  T  lymphocyte  mitogen  phytohemagglutinin 
was  not  decreased  by  HSV-1,  nor  was  live  HSV-1  blastogenic  for  unimmunized 
spleen  cell  cultures.   The  results  indicate  that  in  the  murine  system,  B 
lymphocytes  may  be  more  susceptible  to  the  effects  of  HSV-1  infection 
than  T  lymphocytes,  thus  lending  some  insight  into  the  immune  process  in 
herpesvirus  infections. 

In  another  study  of  the  immune  response  to  herpes  simplex  virus  (HSV-1), 
scientists  at  the  University  of  California  at  San  Francisco  found  that 
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humans  with  untreated  oral  cancer  had  higher  levels  of  specific  IgM 
anti-herpes  antibody  than  either  IgA  or  IgG  type  antibodies.   This  high 
level  of  anti-herpes  IgM  antibody  was  not  found  in  smokers  or  non- 
smokers  without  cancer,  nor  in  patients  with  primary  or  recurrent  HSV 
infections  without  cancer.   The  California  scientists  speculate  that  the 
high  IgM  levels  may  be  due  to  an  expression  of  a  thymus  independent 
antigen  (a  type  of  antigen  which  is  known  to  stimulate  IgM  antibodies) 
from  the  tumor.   This  work  was  possible  only  after  a  highly  sensitive 
enzyme-linked  immunosorbent  assay  (ELISA)  had  been  developed  in  that 
laboratory  for  the  specific  classes  of  immune  globulins.   These  in- 
vestigators also  observed  that  the  clinical  status  of  oral  cancer  patients 
could  be  correlated  with  their  IgG  antibody  response  to  HSV-1.   Sixty 
percent  of  a  group  of  oral  cancer  patients  with  high  IgG  antibody  levels 
to  HSV-1  died  within  18  months,  whereas  all  patients  with  lower  IgG 
levels  were  still  alive  eighteen  months  later.   These  data  are  statistically 
significant  at  the  1%  level. 

In  studies  on  antiviral  compounds  at  the  Retina  Foundation  in  Boston, 
the  drug  Acyclovir  administered  systemically  was  found  to  reduce  the 
incidence  of  latent  HSV-1  infections  in  mice  inoculated  with  HSV.   The 
Acyclovir,  however,  had  no  effect  on  previously  established  latent  HSV 
infections.   A  newly  developed  antiviral  compound  5-Iodo-5-amino-2' ,  - 
5'-dideoxyuridine  (AldUrd)  was  evaluated  in  the  same  mouse  model  and  was 
shown  to  reduce  the  development  of  clinical  lesions  by  50%  when  administered 
either  1  or  24  hours  post-inoculation.   This  treatment  reduced  the  virus 
content  in  the  lip  and  trigeminal  ganglion  by  20-50%,  but  did  not  prevent 
latent  infections  in  the  ganglion. 

The  role  of  keratohyalin  in  keratinization  of  oral  mucosa  and  skin  is 
being  explored  by  investigators  at  the  University  of  Washington. 
Kerathohyalin  granules  are  found  in  the  granular  cell  layer  of  differ- 
entiating skin  but  disappear  as  these  cells  become  fully  keratinized 
cells  of  the  stratum  corneum.   These  workers  have  isolated  and  purified 
a  basic  protein  from  the  stratum  corneum  named  "filagrin",  which  is 
derived  from  keratohyalin  granules.   Filagrin,  which  can  aggregate 
keratin  filaments  to  form  macrof ibrils,  is  present  in  different  amounts 
in  different  regions  of  the  oral  cavity  and  is  believed  to  be  related  to 
tissue  differentiation.   Research  is  continuing  on  the  mechanism  of 
filagrin  aggregation  as  well  as  on  the  enzymes  which  control  the  form- 
ation of  this  interesting  protein. 

University  of  Iowa  scientists  are  studying  the  role  of  the  subepithelial 

connective  tissue  in  the  maintenance  of  adult  epithelial  structure. 

When  samples  of  mouse  skin  subepithelial  tissue  were  implanted  in  permeable 

capsules  in  the  same  skin  from  which  it  was  obtained,  no  change  in  oral 

mucosa  cell  proliferation  or  tissue  morphology  were  observed.   However, 

when  such  samples  were  implanted  in  different  regions,  there  was  a 

change  in  the  normal  pattern  of  keratinization  of  the  overlying  epithelium. 

For  example,  when  subepithelial  connective  tissue  from  the  mouse  tongue 

was  placed  under  the  buccal  epithelium,  papilla-like  structures  began  to 
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form  on  the  surface.   Work  of  this  type  may  enable  us  to  understand  the 
pathological  and  healing  processes  in  various  oral-facial  diseases. 

Salivary  Glands 

University  of  Washington  investigators  at  the  Center  for  Research  in 
Oral  Biology  and  at  the  Fred  Hutchinson  Cancer  Research  Center  are 
collaborating  in  studies  of  the  effects  of  radiation  therapy,  chemotherapy 
and  graft  versus  host  disease  (GVHD)  on  salivary  gland  function  and  oral 
health  in  patients  who  have  had  bone  marrow  transplants  for  the  treatment 
of  leukemia  or  aplastic  anemia.   Their  research  indicates  that  it  may  be 
possible  to  separate  the  effects  of  intermittent  total  body  irradiation 
from  the  effects  of  GVHD.   For  example,  it  has  been  found  that  transplant 
recipients  who  have  received  no  irradiation  and  who  had  no  signs  of  GVHD 
had  no  changes  in  their  whole  saliva  flow  rates.   In  contrast,  all 
irradiated  patients  exhibited  lower  flow  rates  than  non-irradiated  re- 
cipients.  It  was  also  concluded  that  recipients  suffering  from  GVHD 
alone  suffered  no  decreases  in  whole  saliva  flow  rates,  but  those  that 
received  irradiation  during  transplantation  who  developed  GVHD  had  lower 
salivary  flow  rates  than  either  the  non-irradiated  transplant  recipient 
(control)  or  the  irradiated  recipient  without  GVHD.   These  findings  are 
summarized  in  tTie  table  which  follows: 

Irradiation  GVHD  Reduction  in  Salivary  Flow 


-  + 

Although  these  data  do  not  so  indicate,  it  is  generally  believed  that 
xerostomia  occurring  many  months  after  transplantation  is  due  to  GVHD, 
whereas  flow  reduction  from  irradiation  occurs  early. 

It  was  also  discovered  that  patients  with  both  gland  irradiation  and 
GVHD  showed  an  increase  in  salivary  lysozyme  levels  greater  than  could 
be  accounted  for  by  flow  rate  changes;  irradiated  patients  without  GVHD 
also  showed  increased  lysozyme,  but  of  lesser  magnitude.   Salivary 
lysozyme  levels  were  not  elevated  in  patients  who  had  GVHD  alone. 

In  related  studies  of  patients  with  marrow  transplants  an  investigator 
at  the  University  of  Washington  has  found  elevated  sodium  levels  in 
minor  salivary  glands  that  seem  to  reflect  the  extent  and  degree  of 
GVHD.   However,  since  these  patients  also  had  irradiation  and  chemo- 
therapy, the  effects  of  these  treatments  must  first  be  ruled  out  by  a  2- 
year  waiting  period  without  such  treatment.   The  sodium  test  may  be 
specific  for  GVHD  in  long  term  survivors  of  bone  marrow  transplantation; 
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and,  if  so,  this  test  could  be  substituted  for  the  labial  biopsies 
currently  used  to  detect  and  grade  the  extent  and  degree  of  GVHD  by 
assessment  of  labial  minor  salivary  glands. 

At  the  University  of  Southern  California  an  investigator  interested  in 
the  basic  lesion  of  cystic  fibrosis  is  conducting  studies  to  develop  an 
understanding  of  the  structure  and  synthesis  of  sialomucin.   Recently  he 
has  succeeded  in  characterizing  and  purifying  a  sialomucin  from  female 
mice.   After  verifying  the  purity  by  several  techniques,  the  scientist 
inoculated  the  material  into  rabbits  to  develop  rabbit  antibody  which 
would  react  specifically  with  the  purified  mucin.   From  this  procedure 
he  obtained  a  highly  potent  antiserum  which  formed  the  basis  of  a  new 
radioimmunoassay  capable  of  identifying  and  measuring  extremely  small 
amounts  of  mucin.   Studies  thus  far  indicate  that  only  the  acinar  cell 
components  of  the  mouse  submandibular  glands  are  reactive  and  that 
none  of  the  sublingual  mucins  cross  react  with  the  sialomucin  antigen. 
The  results  obtained  with  the  new  radioimmunoassay  indicate  that  it  may 
soon  be  possible  to  specifically  identify  and  quantitatively  measure 
mucins  in  human  saliva.   Such  studies  could  lead  to  the  development  of  a 
valuable  diagnostic  test  for  cystic  fibrosis  and  other  diseases. 

It  was  reported  last  year  that  an  investigator  at  the  University  of 
Alabama  had  discovered  a  particular  protein  which  could  be  induced  in 
both  the  parotid  and  submandibular  glands  of  adult  rats  by  isoproterenol 
stimulation.   The  induced  protein  was  associated  with  cells  which  resembled 
those  observed  in  young  developing  glands.   In  further  studies  the  in- 
vestigator has  compared  changes  induced  by  isoproterenol  in  the  developing 
parotid  gland  with  changes  induced  by  compensatory  enlargement  of  the 
gland  after  removal  of  both  submandibular/sublingual  glands.   The  extent 
of  compensatory  enlargement  in  the  parotid  gland  is  dependent  on  the 
level  of  masticatory  activity  and  sympathetic  and  parasympathetic 
stimulation.   After  either  compensatory  enlargement  or  isoproterenol 
treatment  the  secretory  granules  in  the  enlarged  acinar  cells  have 
similar  characteristics  at  both  the  light  and  electron  microscopic 
levels.   However,  analysis  of  soluble  proteins  from  acinar  cells  by 
acrylamide  gel  electrophoresis  has  demonstrated  that  the  protein  patterns 
resulting  from  the  compensatory  enlargement  differ  from  those  associated 
with  isoproterenol  stimulation.   Moreover,  the  protein  patterns  in  com- 
pensatory enlargement  were  the  same  as  the  patterns  of  normally  functioning 
glands.   Thus,  the  isoproterenol-induced  response,  which  is  widely  used 
as  a  means  of  studying  normal  salivary  gland  physiology,  is  not  due 
entirely  to  normal  sympathetic  stimulation  but  may  involve  more  complex 
regulatory  pathways. 

Mineralization 

Cyclic  reuse  of  minerals  is  a  physiologic  mechanism  which  permits  efficient 
conservation,  but  may  require  complicated  metabolic  patterns  to  adjust 
to  different  conditions.   The  study  of  these  different  pathways  for 
handling  recycled  and  dietary  minerals  will  permit  a  better  understanding 
of  mineralization  of  enamel  and  dentin  and  the  remodeling  of  bone.   To 


3-70 


determine  the  source  of  the  calcium  incorporated  into  developing  teeth 
an  investigator  at  the  Case  Western  Reserve  University  pre-fed  rats 
calcium  45  and,  after  allowing  time  for  the  calcium  45  to  become  in- 
corporated into  bone,  later  fed  calcium  40  to  serve  as  a  recent  dietary 
source.   The  levels  of  calcium  45  and  calcium  40  in  the  developing 
incisor  indicated  that  30%  of  the  calcium  came  from  bone  reserves, 
whereas  70%  of  the  calcium  was  from  a  recent  dietary  source.   These 
percentages  were  found  to  vary  with  the  age  of  the  rat;  with  increasing 
age  less  calcium  was  derived  from  bone.   These  findings  should  be  of 
value  in  determining  the  relative  effect  of  toxic  agents  on  tooth  and 
enamel  development  whether  they  act  directly  or  indirectly  via  systemic 
manifestations . 

Investigators  at  the  Dental  Research  Center  at  the  University  of  North 
Carolina  have  been  studying  the  movement  of  fluoride  ions  into  developing 
tooth  enamel  in  an  animal  model.   They  have  observed  that  little  if  any 
fluoride  is  taken  up  by  enamel  during  the  late  period  of  development. 
This  observation  has  led  to  the  development  of  a  new  hypothesis  for  the 
mechanism  by  which  fluoride  is  incorporated  into  enamel.   The  findings 
suggest  that  fluoride  is  incorporated  into  enamel  only  during  the  early 
matrix  formation  stage  and  may  be  preferentially  bound  by  matrix  elements 
rather  than  by  mineral.   Thus,  the  availability  of  fluoride  in  the 
earlier  stages  of  tooth  development  and  enamel  formation  may  be  a  critical 
factor  in  the  success  of  systemic  fluorides  to  control  dental  caries. 

Investigators  at  the  Center  for  Research  in  Oral  Biology  at  the  University 
of  Washington  have  been  studying  bone  metabolism  in  cell  cultures.   They 
have  discovered  that  both  bone  cells  and  kidney  cells  convert  Vitamin  D 
into  two  active  metabolites  1,25-dihydroxycholecalciferol  and  24,25- 
dihydroxycholecalcif erol;  but  liver,  heart  muscle  or  skin  cells  isolated 
from  the  same  embryo  do  not  metabolize  Vitamin  D.   It  was  also  found 
that  parathyroid  hormone  not  only  enhances  bone  resorption  but  may  also 
stimulate  bone  formation  by  releasing  a  substance  which  acts  on  the  bone 
matrix.   The  new  factor  was  isolated  from  bone  matrix,  purified  and 
shown  by  dialysis  to  be  larger  than  12,000  daltons.   The  new  bone- 
stimulating  factor  appears  to  be  specific  for  organ  cultures  of  bone 
shaft  and  does  not  affect  calcification  of  the  cartilage  epiphysis. 

In  related  studies  these  investigators  have  also  recovered  from  the 
medium  of  embryonic  chick  bones  growing  in  culture  a  substance  which 
inhibits  the  proliferation  of  chick  calvaria  bone  cells  in  vitro.   The 
inhibitory  effect  is  evident  within  three  hours  after  exposure  of  the 
cells  to  the  inhibitory  substance  but  protein  synthesis,  cell  enlarge- 
ment and  general  cellular  morphology  do  not  appear  to  be  affected.   The 
substance  is  active  when  diluted  500  fold,  but  target  cells  in  culture 
spontaneously  escape  the  inhibition  of  a  single  dose  of  the  substance 
within  24  hours.   The  estimated  molecular  weight  is  6000  to  14000  daltons. 
The  investigators  believe  that  these  findings  support  their  hypothesis 
that  the  two  processes  of  bone  formation  and  bone  resorption  are  coupled 
and  that  regulation  of  these  processes  occurs  locally. 
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Investigators  at  Northwestern  University  have  been  studying  the  phospho- 
proteins  in  the  matrix  of  dentin.   Recently  they  have  isolated  a  calcium- 
binding  substance  which  may  be  involved  in  the  mineralization  process. 
The  new  substance,  known  as  phosphorphoryn,  contains  several  distinct 
calcium  binding  portions  in  each  molecule.   The  investigators  have 
recently  discovered  that  newly  synthesized  phosphorphoryn  binds  to 
collagen  in  dentin  matrix  which  had  been  synthesized  many  hours  earlier. 
In  these  experiments,  rats  were  injected  with  tritiated  proline  to  label 
newly  formed  collagen,  and  at  a  later  time  were  injected  with  tritiated 
serine  to  label  the  phosphorphoryn.   Two  hours  after  the  serine  injection 
the  rats  were  sacrificed  and  incisors  removed  for  biochemical  extraction 
of  the  phosphorphoryn  and  collagen-phosphorphoryn  conjugates.   The 
specific  activity  of  the  proline  and  serine  in  each  fraction  were 
determined  to  detect  the  time  lag  in  phosphorphoryn  binding  to  collagen. 
The  investigators  hope  to  extend  these  studies  to  organ  culture  systems 
which  can  be  more  readily  controlled  and  in  which  pulse-chase  experiments 
can  be  carried  out. 

An  investigator  at  the  William  Marsh  Rice  University  in  Houston  has 
discovered  that  crystals  in  the  molluscan  bivalve  hinge  ligament  are 
twinned.   This  finding  appears  to  be  the  first  demonstration  of  twinning 
of  crystals  in  this  system.   Each  crystal  examined  in  the  ligament  of 
several  other  species  has  also  had  a  thin  twin  lamellae  through  the 
center  of  the  aragonite  (CaCo„)  crystal.   These  results  may  be  related 
to  previous  observations  of  a  centrally  located  fault  plane  in  enamel 
crystals  which  is  also  presumably  the  initial  site  of  crystal  dissolution 
in  caries  of  the  enamel.   The  nature  of  the  crystal  fault  plane  in  the 
molluscan  bivalve  has  not  yet  been  established,  however  it  may  be  related 
to  crystal  nucleation  as  is  thought  to  be  the  case  for  the  apatite 
crystal  of  enamel. 

FUTURE  PLANS 

The  prevention  and  treatment  of  oral  viral  diseases  will  continue  to 
receive  major  emphasis.   A  promising  approach  to  the  prevention  of  re- 
current herpes  virus  infections  depends  upon  the  potential  use  of  a 
viral  subunit  vaccine  which  will  be  effective  without  presenting  a 
cancer  risk.   Research  advances  are  also  being  made  in  the  development 
of  new  antiviral  chemotherapeutic  compounds  as  well  as  in  methods  for 
delivering  them  to  their  site  of  action.   The  possibility  of  preventing 
certain  oral  diseases  and  maintaining  oral  health  through  a  better 
understanding  of  human  nutrition  is  another  area  of  program  emphasis.   A 
general  program  announcement  published  in  September  1981  indicated  the 
Institute's  continuing  interest  in  nutrition  research.   Research  on 
salivary  glands  and  their  secretions  continue  to  be  important  and  therefore 
will  be  maintained.   Basic  studies  on  the  mineralization  of  oral  hard 
tissues  will  also  continue  with  special  emphasis  on  the  interaction  of 
fluoride  in  that  process.   Fluoride  studies  which  will  lead  to  an  under- 
standing of  the  systemic  effects  of  this  element  are  of  continuing 
interest. 
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SUMMARY 

The  Soft  Tissue  Stomatology  and  Nutrition  Program  Branch  awarded  87 
research  grants  for  just  under  $6  million,  and  four  contracts  and  one 
interagency  agreement  for  approximately  $140,000.   Training  activities 
included  funding  for  five  training  grants  supporting  14  postdoctoral 
trainees  for  nearly  $0.5  million,  one  senior  fellowship  and  one  career 
award  for  nearly  $70,000,  five  career  development  awards  for  $181,000 
and  five  individual  postdoctoral  fellowships  for  nearly  $108,000. 

Nutrition 

The  administration  of  fluoride  to  rats  with  protein  calcium  malnutrition 
(PCM)  caused  changes  in  the  calcium,  phosphorous  and  fluoride  content  of 
certain  tissues.   For  example,  the  enamel  showed  a  higher  calcium  to 
phosphorous  ratio,  but  a  reduced  amount  of  both  elements.   Such  findings 
alert  us  to  problems  which  may  occur  when  fluoride  is  administered  to 
human  populations  where  PCM  may  exist.   In  other  studies  the  adminis- 
tration of  20ppmF  to  rats  elevated  the  cAMP  levels,  a  metabolic  alteration 
which  could  lead  to  hyperglycemia. 

Soft  Tissue 

Recurrent  herpes  simplex  virus  (HSV-1)  infections  can  occur  in  patients 
who  demonstrate  a  circulating  antibody  to  the  virus.   This  unique  re- 
lationship is  being  studied  by  a  number  of  laboratories  in  an  attempt  to 
explain  this  process.   In  one  study,  investigators  have  found  that  B 
lymphocytes  may  be  affected  more  than  T  lymphocytes  in  an  HSV-1  infection. 
Another  study  of  the  immune  response  showed  that  in  humans  with  untreated 
oral  cancer,  the  levels  of  antiherpes  IgM  antibodies  were  higher  than 
the  levels  of  either  IgA  or  IgG;  this  relationship  is  not  found  in 
herpes-infected  patients  without  cancer.   The  investigators  also  found 
that  groups  of  oral  cancer  patients  with  high  IgG  levels  to  HSV-1  had  a 
much  higher  death  rate  than  those  with  low  levels  of  IgG.   A  new  antiviral 
compound,  5-Iodo-5-amino-2' ,5'  dideoxyuridine  (AldUrd) ,  reduced  HSV-1 
induced  lip  lesions  in  mice  by  50%  when  administered  up  to  24  hours 
after  exposure  to  the  virus.   However,  like  acyclovir,  this  compound  did 
not  prevent  latent  infections  in  the  mice. 

Understanding  the  growth  and  development  of  oral  mucosa  and  skin  is 
being  aided  by  the  discovery  of  the  basic  protein  filagren,  which  in- 
fluences tissue  differentiation  by  controlling  the  aggregation  of  keratin 
filaments.   Another  laboratory  studying  the  role  of  subepitheial  tissue 
in  the  maintenance  and  development  of  the  adult  oral  mucosa  epithelium 
demonstrated  by  transplantation  experiments  that  the  exact  type  of  the 
adult  epithelium  is  predetermined  by  the  nature  of  the  subepithelial 
tissue. 

Salivary  Secretions 

Salivary  gland  studies  in  this  program  include  the  effect  of  radiation 
therapy,  chemotherapy  and  graft  versus  host  disease  (GVHD)  on  the  function 
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of  the  gland  in  patients  with  bone  marrow  transplants.   With  irradiation 
alone  the  salivary  flow  rate  was  reduced;  the  reduction  was  greater  in 
patients  who  also  had  GVHD.   Bone  marrow  transplant  patients  with  GVHD 
also  showed  elevated  sodium  levels  in  the  minor  salivary  glands,  a 
finding  which  may  eventually  serve  as  a  diagnostic  tool  for  GVHD.   A 
newly  developed  radioimmunoassay  for  specific  sialomucins  may  lead  to  a 
valuable  diagnostic  test  for  cystic  fibrosis.   In  studies  of  salivary 
gland  physiology,  it  was  found  that  the  well-known  isoproterenol- 
induced  response,  may  not  be  due  only  to  normal  sympathetic  gland  stim- 
ulation but  may  involve  abnormal  pathways. 

Mineralization 

Research  during  1981  included  studies  on  the  mineralization  of  enamel 
and  dentin  as  well  as  bone.   One  project  determined  that  in  the  developing 
teeth  of  rats,  70%  of  the  calcium  came  from  dietary  sources  and  30%  from 
bone  reserves.   As  the  animals  aged,  more  calcium  was  derived  from  the 
diet.   Other  development  studies  indicated  that  fluoride  is  incorporated 
into  enamel  only  during  the  early  matrix  formation  stage  and  may  be 
bound  by  matrix  rather  than  by  mineral.   Thus,  in  the  control  of  caries 
it  is  important  to  administer  fluoride  early  if  it  is  to  be  most  effective. 

Bone  cells  in  culture  were  found  to  metabolize  Vitamin  D  whereas  liver, 
heart  muscle  or  skin  cells  from  the  same  embryo  did  not.   In  other  bone 
cell  culture  work,  scientists  have  discovered  a  substance  which  acts  on 
the  matrix  to  stimulate  bone  formation,  and  another  substance  which 
inhibits  bone  cells.   These  findings  indicate  that  the  process  of  form- 
ation and  resorption  are  coupled  and  are  controlled  locally.   Another 
study  of  the  mineralization  process  has  revealed  a  new  potential  con- 
trolling substance  phosphorphoryn  in  the  matrix  of  dentin;  this  sub- 
stance binds  both  calcium  and  collagen.   Studies  on  crystal  formation 
and  dissolution  have  revealed  details  relating  to  the  development  of 
teeth  and  the  initial  process  of  caries  formation. 


Prepared  by  P.  D.  Frazier  and  D.  A.  Wolff 
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ANNUAL  REPORT  FY  1981 
PAIN  CONTROL  AND  BEHAVIORAL  STUDIES  PROGRAM  BRANCH 


INTRODUCTION 

The  Pain  Control  and  Behavioral  Studies  Program  supports  research  and 
research  training  which  may  lead  to  effective  methods  for  the  prevention 
and  treatment  of  dental  and  orofacial  pain  problems,  and  which  may  lead 
to  increased  knowledge  of  the  behavioral  or  social  factors  that  influence 
the  prevention  and  treatment  of  oral  disease  and  the  maintenance  of  oral 
health.   Support  is  also  provided  for  investigations  in  other  areas  of 
oral  motor  and  sensory  function  and  dysfunction.  Research  activities 
supported  include:   multidisciplinary  studies  on  the  complex  inter- 
relationships among  the  behavioral,  pharmacological  and  neurophysiological 
approaches  to  pain  research;  neurophysiological  studies  of  the  trigeminal 
nerve,  which  relays  pain  messages  from  the  peripheral  orofacial  area  to 
the  central  nervous  system,  biochemical  studies  on  neurotransmitters  and 
endogenous  opiatelike  substances  which  modulate  the  body's  own  response 
to  pain;  clinical  studies  of  postoperative  dental  pain;  studies  seeking 
to  control  more  effectively  the  pain  and  discomfort  associated  with 
movements  of  the  jaw;  preventive  oral  health  behaviors;  behavioral 
consequences  of  oral  diseases  and  dental  treatment;  behavioral  and 
social  effects  of  dentofacial  malformation;  and  prevention  and  treatment 
of  anxiety  interfering  with  effective  dental  care. 

ADMINISTRATIVE  REPORT 

During  FY  1981,  the  Program  awarded  a  total  of  $3.26  million  for  56 
research  and  training  projects.   Funds  amounting  to  $2.81  million  were 
provided  for  30  regular  research  grants,  1  program  project,  7  new  in- 
vestigator awards,  3  career  development  awards,  and  1  conference  grant. 
Research  training  funds  ($336,000)  were  provided  for  7  individual  fellow- 
ships, 1  senior  fellowship,  1  regular  institutional  training  grant  and  5 
short  term  training  grants.   The  following  table  shows  the  FY  1981 
distribution  of  research  grant  funds  by  major  subject  area. 


Research  Area 


Basic  (Neurophysiological,  etc.) 

Behavioral 

Clinical 

Combined 


No.  of 

FY  81  Funds 

Percent 

Grants 

($000's) 

of 

Total 

16 

$  1,098 

39 

13 

1,031 

37 

5 

371 

13 

5 

310 

11 

TOTALS:  39         $  2,810        100 
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STAFF  ACTIVITIES 

During  FY  1981,  staff  engaged  in  a  variety  of  special  training  and 
travel  activities  for  the  purposes  of  continuing  their  professional 
development,  communicating  in  various  scientific  and  administrative 
areas,  staying  abreast  of  research  advances  and  maintaining  close  contact 
with  other  scientists  working  in  pain  and  behavioral  research  areas. 
These  activities  are  listed  below. 


Participation  in  Scientific  Meetings 

Society  of  Behavioral  Medicine,  New  York,  N.  Y. 
International  Association  for  Dental  Research,  Chicago 
American  Psychological  Association,  Los  Angeles 
3rd  World  Congress  on  Pain,  Edinburgh,  Scotland 
American  School  Health  Association,  Washington,  D.  C. 


November  1980 
March  1981 
August  1981 
September  1981 
October  1981 


Monitoring,  Evaluation,  and  Site  Visits 

University  of  California,  Berkeley 

Harvard  University,  Boston 

University  of  Connecticut,  Storrs,  Connecticut 

University  of  Pennsylvania,  Philadelphia 


April  1981 
May  1981 
July  1981 
October  1981 


Invited  Lectures 


Pain  Symposium,  University  of  Delaware,  Newark 
Grants  Associate  Seminar  Series,  NIH,  Bethesda 
American  School  Health  Association,  Washington,  D.C. 


November  1980 
April  1981 
November  1981 


Staff  Development 

Capitol  Hill  Workshop 

NIH  Step  Module  7,  "Program  Administration  and 
Grants  Management"  course,  Warrenton,  Va. 


October  1980 
April  1981 


RESEARCH  HIGHLIGHTS 

Multidisciplinary  Approaches  to  Pain  Research 

The  multidisciplinary  program  project  on  orofacial  pain  at  the  University 
of  Washington,  Seattle,  shows  great  promise  of  providing  effective  methods 
for  the  control  and  amelioration  of  human  pain.   This  project  is  generating 
new  knowledge  not  only  on  the  clinical  aspects  of  orofacial  pain  but  also 
on  the  basic  mechanisms  involved. 

A  major  objective  of  this  project  is  to  integrate  research  findings  from 
behavioral,  pharmacological  and  clinical  studies.   Using  this  approach, 
the  sensory,  emotional  and  cognitive  components  of  the  human  pain  response 
can  be  simultaneously  explored.   For  example,  in  a  project  in  which  the 
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behavioral  responses  to  pain  in  dental  treatment  settings  were  analyzed 
by  sophisticated  laboratory  approaches,  the  powerful  influence  of  cognition 
or  awareness,  in  mediating  pain  was  confirmed.   When  individuals  were 
subjected  to  suggestions  and  information  designed  to  influence  their  pain 
responsiveness   they  experienced  enhanced  sensitivity  to  pain  following 
the  administration  of  nitrous  oxide.   This  result  was  surprising,  sine! 
nitrous  oxide  usually  reduces  pain. 

In  a  related  study  at  the  University  of  Washington,  investigators  are 
attempting  to  increase  the  effectiveness  of  analgesic  drugs  by  adding  a 
psychological  component  to  drug  treatment.   Traditional  pharmacological 
pain  research  has  been  mainly  concerned  with  discovering  drugs  with 
analgesic  action.   In  this  approach  the  analgesia  has  usually  been 
attributed  solely  to  drug  action,  with  such  variables  as  placebo  responses 
being  Ignored. 

A  recently  proposed  alternative  model  or  approach,  however,  suggests 
that  pharmacological  analgesia  can  be  synergistically  enhanced  through 
psychological  means.   According  to  this  hypothesis,  a  significant  in- 
crement to  pain  relief  may  be  achieved  if  planned  cognitive  strategies 
are  combined  with  drug  administration.   In  one  study  subjects  were 
blindly  given  aspirin  or  lactose  capsules  together  with  cognitive 
strategies  that  enhanced  belief  in  the  analgesic  efficacy  of  ingested 
substance.   The  "believing"  strategies  potentiated  the  analgesic  effect 
of  aspirin  and  even  induced  analgesia  when  a  placebo  was  ingested.  These 
results  agree  with  other  research  demonstrating  that  structured  psycho- 
logical support  given  to  patients  in  a  palliative  cancer  care  unit 
enhances  narcotic-induced  analgesia  significantly  over  drug  action 
alone.   Conversely,  it  has  been  shown  that  even  morphine  has  little 
analgesic  effect  in  patients  who  are  experiencing  anxiety  or  stress,  but 
not  given  emotional  support. 

These  findings  argue  that  drug  treatment  for  pain  may  interact  with  the 
patient's  overt  and  covert  modes  of  information  processing  and  with 
subjective  states.   Thus,  research  projects  on  drug-induced  pain  relief 
should  be  designed  so  that  cognitive  activity  can  be  incorporated  to 
potentiate  the  drug  analgesia. 

In  another  multidisciplinary  project  at  the  University  of  California  at 
San  Francisco,  scientists  are  continuing  research  on  factors  affecting 
dental  postoperative  pain  in  the  hope  of  developing  rational  approaches 
to  the  management  of  clinical  pain  syndromes.   In  one  segment  of  the 
overall  project  the  mechanisms  of  action  of  pharmacological  agents  and 
psychological  states  in  the  control  of  dental  pain  are  being  evaluated. 

Previous  NIDR-supported  research  has  contributed  to  the  idea  that  an 
endogenous  opioid-mediated  analgesia  system  (EOMAS)  modulates  pain  in 
humans.   Firm  evidence  was  provided  that  such  a  system  exists  in  man  and 
that  placebo  analgesia  is  mediated  by  this  system.   It  has  also  been 
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shown  that  the  intensity  of  the  initial  pain  influences  whether  a  patient 
is  able  to  activate  this  endogenous  analgesia  system. 

During  the  past  year  the  hypothesis  that  narcotic  analgesics  work  via 
the  EOMAS  was  tested  in  a  study  of  74  patients  given  graded  doses  of 
morphine  following  extraction  of  impacted  third  molars.   Two  important 
results  emerged.   First,  no  patient  obtained  complete  relief,  even  at 
the  highest  dose  of  morphine.   Second,  when  the  degree  of  pain  relief 
was  measured  50  minutes  after  each  dose  of  morphine,  the  patients  fell 
into  either  a  high  or  low  group:   individuals  given  lower  doses  of 
morphine  showed  a  low  degree  of  relief,  and  those  given  higher  doses 
showed  a  high  degree  of  relief.   Within  each  group,  however,  the  average 
amount  of  pain  relief  was  unrelated  to  the  specific  dose  of  morphine 
administered.   Instead,  the  data  indicated  that  narcotic  analgesia 
followed  a  stepwise  progression  of  effect  different  from  the  more  gradual 
dose-response  effect  observed  with  many  drugs.   This  stepwise  progression 
is  consistent  with  the  activation  of  endogenous  mediator  systems  like 
the  EOMAS,  which  are  triggered  by  threshold  levels  of  specific  chemicals. 

These  results  have  some  important  clinical  implications.   The  finding 
that  morphine  produces  a  stepwise  analgesic  effect  has  implications  for 
setting  the  dose  of  narcotic  analgesics.   The  finding  that  morphine  does 
not  reduce  pain  to  the  zero  level  suggests  that  the  use  of  abolition  of 
pain  as  an  end  point  of  narcotic  analgesia  is  both  unrealistic  and  dangerous 
because  it  may  increase  untoward  effects  without  providing  additional 
therapeutic  efficacy. 

Analgesic  Drug  Combinations 

The  development  of  clinically  used  analgesic  drug  combinations  has  not 
often  been  derived  from  a  rational  understanding  of  the  mechanism  of 
action  of  the  component  drugs.   Although  NO  and  narcotics  are  both 
commonly  used  for  dental  pain,  little  is  known  about  the  interaction 
between  these  two  agents.   Although  some  evidence  exists  that  N  q 
analgesia  is  mediated,  at  least  in  part,  by  endogenous  opioids,  this 
evidence  derives  from  work  done  either  in  animals  or  in  humans  using 
experimental  rather  than  clinical  pain.   When  N  0  analgesia  was  studied 
in  patients  with  dental  post-operative  pain,  it  was  found  that  high 
doses  of  a  narcotic  antagonist,  naloxone,  did  not  reverse  the  analgesia 
produced  by  N  O-   This  result  is  in  distinction  to  the  reversal  of 
narcotic  analgesia  seen  with  naloxone  and  indicates  that  narcotics  and 
NO  achieve  their  analgesic  effects  via  different  mechanisms.   Clinically, 
this  suggests  that  NO  may  be  a  useful  analgesic  in  patients  who  require 
reversal  of  narcotic  toxicity  or  in  whom  narcotics  are  otherwise  contra- 
indicated. 

Preventive  Behaviors  and  Dental  Health 

Much  of  the  oral  disease  prevalent  in  this  country  could  be  prevented 
through  appropriate  use  of  fluorides,  effective  oral  hygiene  practices,  and 
dietary  modification.   However,  the  American  public  uses  such  preventive 
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dental  health  measures  inconsistently.   Better  knowledge  of  factors  in- 
fluencing the  adoption  and  long-term  continuation  of  such  behaviors  will 
be  of  critical  importance  in  efforts  to  improve  the  nation's  oral  health. 

At  the  University  of  Connecticut  investigators  are  determining  what  factors 
influence  adolescents  to  use  a  fluoride  mouth  rinse  solution  regularly  at 
home  to  prevent  tooth  decay.   The  investigators  are  studying  junior  high 
school  students  in  Hartford  public  schools  because  these  children  live  in 
areas  lacking  community  water  fluoridation  and  are  in  a  high  caries-risk  age 
group  suitable  for  studying  the  early  development  of  health  habits. 

A  recent  experiment  examined  whether  long-term  self  applied  fluoride  mouth 
rinsing  would  be  practiced  more  consistently  after  students  receive  specific 
"action"  instructions.   These  detailed,  specific  instructions  were  intended 
to  help  each  student  develop  step-by-step  plans  for  where,  when  and  how  he 
would  perform  home  fluoride  rinsing.   "Action"  instructions  have  previously 
been  shown  to  increase  the  proportion  of  individuals  complying  with  a 
smoking  cessation  regimen  and  the  frequency  of  appropriate  requests  for 
tetanus  innoculations. 

In  the  current  study  "action"  instructions  were  found  to  have  an  opposite 
effect  for  urban  children  from  a  low  socioeconomic  background  and  upper- 
middle  class  suburban  children.   After  "action"  instructions,  urban  children 
increased  their  adherence  to  the  long-term  (i.e.,  20  week)  mouth  rinse  regimen 
from  50%  to  70%  compliance.   On  the  other  hand,  upper-middle  class  suburban 
children  showed  significantly  less  compliance  after  receiving  the  "action" 
instructions  than  before  such  instructions  were  given.   The  reason  for  this 
difference  is  not  yet  known.   However,  these  results  suggest  that  improving 
compliance  with  preventive  oral  health  regimens  may  well  require  a  greater 
understanding  of  how  different  subgroups  of  the  population  respond  to 
educational  and  behavioral  interventions. 

Dental  Fear  and  Anxiety 

For  an  estimated  20  million  Americans  the  prospect  of  dental  treatment 
is  so  frightening  that  they  typically  avoid  dental  treatment  and  regular 
examinations.   When  treatment  for  these  individuals  becomes  absolutely 
mandatory,  it  is  frequently  difficult  and  time-consuming.   Thus,  de- 
veloping knowledge  to  prevent  problems  related  to  dental  fear  remains  an 
important  program  objective. 

Investigators  at  the  University  of  Florida  have  developed  several  be- 
havioral interventions  which  reduce  the  likelihood  that  dental  fear  and 
fear-related  disruptive  behaviors  will  develop  in  young  children.   In 
this  work  the  investigators  have  demonstrated  clearly  that  health  care 
personnel  must  select  management  strategies  geared  to  the  individual 
child  and  his  prior  learning  experiences. 

In  a  recent  experiment  these  investigators  studied  4  to  12  year-old 
children  receiving  dental  treatment.   First,  the  children's  prior  ex- 
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perience  with  medical  and  dental  treatment  and  the  initial  level  of 
concern  they  expressed  about  dental  treatment  were  assessed.   During 
dental  treatment  itself,  measures  were  obtained  of  disruptive  and  co- 
operative behaviors,  as  well  as  of  physiological  arousal  and  stress;  in 
addition,  self-report  measures  were  obtained  to  reflect  the  children's 
feelings  of  fear,  their  sense  of  control  during  treatment,  and  their 
willingness  to  return  for  subsequent  treatment. 

Each  child  had  an  initial  oral  examination,  three  consecutive  restorative 
treatment  sessions,  and  a  six -month  recall  examination.   Treatment  was 
provided  by  pedodontists  who  had  been  carefully  trained  to  use  each  of 
four  different  management  strategies:   neutral,  positive  reinforcement , 
punishment,  and  positive  reinforcement  combined  with  punishment.   In  the 
neutral  management  condition  the  dentist  gave  matter-of-fact  directions 
to  the  child,  but  avoided  specific  praise  or  criticism.   In  the  positive 
reinforcement  condition  the  dentist  praised  the  children  when  they  were 
calm  and  cooperative.   Under  the  punishment  condition,  the  dentist  made 
mildly  negative  verbal  comments  when  the  child  engaged  in  disruptive  or 
fearful  behavior.   Under  the  combined  "positive  reinforcement  and  punishment" 
condition,  verbal  praise  followed  calm,  cooperative  behaviors,  and 
verbal  reproof  followed  fearful  or  disruptive  behaviors.   During  treatment 
the  dentist's  and  child's  behaviors  were  recorded  on  videotapes,  which 
were  subsequently  scored  to  provide  objective  measures  of  the  children's 
responses. 

Children  who  were  new  to  dental  treatment  or  who  reported  low  initial 
levels  of  concern  about  treatment  responded  much  better  to  the  neutral, 
matter-of-fact  condition  than  to  any  of  the  other  strategies.   With 
these  inexperienced  or  initially  unf earful  patients,  the  use  of  punishment 
increased  their  risk  of  developing  fearful  or  disruptive  responses.   In 
contrast,  children  who  showed  high  initial  levels  of  concern  about 
treatment  or  high  initial  levels  of  disruptive  behaviors,  became  more 
calm  and  cooperative  when  they  were  treated  with  the  strategy  which 
combined  praise  and  criticism.   These  children  appeared  to  benefit  from 
the  definitive  feedback  that  this  strategy  provided. 

The  results  of  this  experiment  and  other  studies  suggest  that  it  is 
possible  to  identify  high-risk  children  who  require  specific  feedback 
about  their  behavior  during  dental  treatment,  as  well  as  children  who 
will  benefit  from  specific  preparatory  experiences  prior  to  treatment. 
Examples  of  preparatory  experiences  include  viewing  another  child  or 
family  member  receiving  dental  treatment  or  viewing  a  videotape  of 
another  child  receiving  treatment.   An  improved  understanding  of  how 
dental  fear  can  be  prevented  or  reduced  in  children  should  help  to 
reduce  the  number  of  adults  who  avoid  dental  care  because  of  fear. 

Behavioral  Characteristics  Associated  with  Facial  Deformities 

Investigators  at  the  University  of  Pennsylvania  have  initiated  long-term 
studies  of  children  and  adolescents  with  major  congenital  facial  de- 
formities to  determine  how  abnormal  appearance  affects  self-concept  and 
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interpersonal  functioning,  and  to  determine  whether  successful  surgery 
in  such  patients  results  in  measurable  behavioral  changes.   In  the  past 
it  has  been  assumed  that  children  and  adults  with  facially  disfiguring 
disorders  such  as  craniofacial  dystoses,  Treacher-Collins  syndrome, 
hemifacial  microsomia,  or  orbital  displacements  are  rejected  by  their 
families,  shunted  off  to  institutions,  and  doomed  to  miserable,  isolated 
and  unproductive  lives.   Thus,  a  primary  rationale  for  major  craniofacial 
surgery  has  been  presumed  psychosocial  benefit  despite  the  high  costs 
and  life-threatening  risks  of  such  treatment.   However,  until  recently 
no  longitudinal  studies  had  been  initiated  to  describe  objectively  the 
psychological  and  social  characteristics  of  malformed  individuals  and  to 
assess  the  effects  of  surgery. 

In  the  current  study  patients  scheduled  for  major  craniofacial  surgery 
complete  a  comprehensive  psychological  and  social  evaluation  several 
months  prior  to  surgery  and  at  one  and  two  year  intervals  after  surgery. 
Evaluations  are  based  on  detailed  patient  and  parent  interviews,  be- 
havioral information  from  teachers,  and  a  variety  of  psychosocial  measure- 
ments which  reflect  self-concept,  social  contacts,  social  experiences, 
anxiety,  neuroticism,  extroversion-introversion,  behaviors  at  home  and 
school,  and  family  value  systems.   Both  younger  patients  (age  6-13)  and 
an  older  group  (age  14  and  older)  participate  with  their  families  in 
these  evaluations.   For  comparison,  normal  children  of  the  same  chrono- 
logical age  are  also  being  evaluated  in  the  same  manner.   In  addition, 
current  craniofacial  subjects  are  compared  with  age-matched  craniofacial 
patients  who  underwent  surgery  at  least  five  years  ago.   For  example,  10 
year  old  craniofacial  subjects  undergoing  surgery  now  would  be  compared 
with  10  year  olds  who  underwent  craniofacial  surgery  at  age  five. 

Several  interesting  trends  are  already  apparent  in  this  ongoing  study. 
More  than  two-thirds  of  the  younger  subjects  (average  age  =9.1  years) 
show  essentially  normal  psychosocial  functioning.   Their  families  do  not 
appear  rejecting  or  over-protective,  and  neither  parents  nor  teachers 
note  special  problem  behaviors.   These  children  saw  friends  outside  the 
classroom  two  or  more  times  per  week,  were  not  especially  introverted, 
and  showed  self-concept  and  anxiety  measures  well  within  normal  limits. 
The  remaining  one-third  of  the  younger  children  had  problems,  which 
included  elevated  anxiety,  hyperactivity  or  social  isolation. 

In  contrast,  many  subjects  in  the  older  group  (age  14+)  showed  significant 
psychological  distress.   Though  few  were  severely  isolated  socially, 
over  half  reported  a  lowered  self-concept,  higher  than  average  levels  of 
anxiety,  or  significant  depression.   The  data  obtained  so  far  supports 
the  view  that  young  children  cope  much  better  with  craniofacial  mal- 
formation than  do  adolescents  and  young  adults.   It  also  supports  the 
contention  that  there  are  real  psychological  advantages  in  performing 
major  craniofacial  procedures  prior  to  adolescence. 
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Although  only  15  patients  have  been  followed  so  far  post-surgically, 
preliminary  results  suggest  that  after  surgery,  anxiety  decreases  and 
self-concept  improves.   Moreover,  those  with  the  best  cosmetic  outcomes 
also  showed  the  greatest  positive  changes  by  psychometric  measures. 

Dental  Disease  and  Work  Loss 

Dental  diseases  not  only  necessitate  direct  costs  associated  with  the 
treatment  (reported  to  be  14.7  billion  for  the  U.S.  in  1980),  but  they 
also  result  in  indirect  costs,  such  as  work  loss.   Investigators  at  the 
University  of  Connecticut  are  attempting  to  determine  how  much  work  loss 
results  from  dental  diseases  and  their  treatment.   In  this  carefully 
planned  project,  employees  living  in  the  Hartford  metropolitan  area  were 
randomly  selected  and  interviewed  by  telephone  regarding  work  loss  due 
to  health  related  problems. 

In  the  first  round  of  interviews  one  third  of  the  subjects  had  at  least 
one  episode  of  dentally  related  work  loss  during  the  prior  year.   These 
individuals  averaged  approximately  Ih   days  of  work  loss  during  that 
year.   Dentally  related  work  loss  was  usually  due  to  dental  treatment 
itself  rather  than  to  the  symptoms  of  dental  disease.   However,  when 
symptoms  were  the  reason  for  work  absence  a  surprisingly  prolonged  work 
loss  was  reported,  averaging  49.6  hours  or  6.2  days  per  episode. 

The  same  subjects  will  be  interviewed  periodically  over  a  one  year 
period  to  determine  how  specific  dental,  medical,  and  demographic  factors 
are  related  to  work  loss.   The  investigators  believe  that  work  loss 
measures  may  prove  to  be  a  useful,  inexpensive  nonclinical  measure  of 
oral  health  status  that  should  be  included  in  assessing  both  the  cost  of 
dental  diseases  and  the  cost  effectiveness  of  various  dental  treatments. 

FUTURE  PLANS 

During  FY  1982  the  Program  will  support  pain  and  behavioral  research  and 
will  encourage  modest  research  activity  in  some  additional  areas  not  now 
receiving  support.   Special  efforts  will  be  made  to  stimulate  applications 
for  Young  Investigator  Awards  and  to  encourage  investigators  to  apply 
for  the  newly  established  Small  Grant  Awards  for  the  support  of  innovative 
pilot  research. 

Since  orofacial  pain  is  a  multidimensional  perceptual  experience  requiring 
integration  of  cognitive,  affective  and  sensory  approaches,  the  multi- 
disciplinary  research  approach  will  be  given  continued  encouragement. 
Projects  to  improve  the  effectiveness  of  treatment  of  orofacial  pain 
problems  by  focusing  on  the  behavioral  and  sensory  components  of  the 
pain  response  will  be  given  special  encouragement. 

Continued  support  will  also  be  provided  for  research  to  increase  our 
understanding  of  how  central  and  peripheral  neuromuscular  mechanisms 
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operate  to  modulate  normal  movements  of  the  jaw  and  tongue  and  how  these 
mechanisms  may  be  altered  in  various  oral-motor  dysfunction  syndromes. 

Particular  emphasis  will  be  placed  on  developing  behavioral  interventions 
to  increase  preventive  behaviors  and  on  applied  research  which  develops 
behavioral  interventions  directly  applicable  to  dental  treatment,  such 
as  improved  techniques  for  preventing  and  treating  dental  fear. 

In  addition,  efforts  will  be  made  to  persuade  leading  investigators  who 
have  done  important  work  on  non-dental  pain  and  behavioral  problems  to 
become  involved  in  dental  pain  and  behavioral  research.   As  a  result  of 
staff  efforts,  the  September  1981  issue  of  the  Journal  of  Behavioral 
Medicine  was  devoted  exclusively  to  behavioral  dental  research.   This 
publication  represents  an  important  milestone  in  making  the  broader 
behavioral  health  research  community  aware  of  dental  behavioral  research. 

A  document  summarizing  all  the  behavioral  and  social  research  supported 
by  the  NIDR  from  its  inception  through  1981  has  been  prepared,  but  not 
yet  published  due  to  the  current  moratorium  on  government  publications. 
During  FY  1982  an  effort  will  be  made  to  develop  alternate  means  to  get 
this  information  to  interested  scientists.   During  FY  1982  efforts  will 
also  be  made  to  fund  two  behavioral  research  training  programs  which 
were  programmed  earlier.   The  development  of  research  conferences  related 
to  the  oral  health  of  children,  the  elderly,  and  the  physically  handicapped 
will  also  be  encouraged. 

SUMMARY 

During  FY  1981  the  Pain  Control  and  Behavioral  Studies  Program  Branch 
awarded  a  total  of  $3.3  million  for  the  support  of  30  regular  research 
grants,  one  program  project,  7  new  investigator  awards,  3  career  de- 
velopment awards,  one  conference  grant,  7  individual  fellowships,  one 
senior  fellowship,  1  regular  institutional  training  grant  and  5  short  term 
training  grants.   Highlights  of  the  research  supported  are  summarized 
below. 

Multidisciplinary  approaches  to  oral-facial  pain  research  are  being 
pursued  at  the  University  of  Washington  in  Seattle.   In  one  study,  the 
powerful  influence  of  suggestion  in  altering  pain  response  in  humans  was 
clearly  demonstrated.   Subjects  preconditioned  psychologically  responded 
with  increased  sensitivity  to  pain  following  administration  of  drugs 
known  to  reduce  pain  sensitivity.   In  another  study,  the  effectiveness 
of  pain-relieving  drugs  was  markedly  increased  following  supportive 
psychological  intervention.   These  results  demonstrate  the  importance  of 
the  emotional  and  cognitive  components  of  the  human  pain  response  and 
indicate  how  these  components  can  be  utilized  to  produce  more  desirable 
clinical  results. 

Investigators  at  the  University  of  California,  San  Francisco  continue  to 
focus  on  factors  influencing  dental  post-operative  pain.   They  have 
studied  clinical  rather  than  experimental  pain,  because  they  believe 


3-83 


that  the  results  of  such  studies  are  more  applicable  to  the  treatment  of 
human  clinical  pain  syndromes  than  studies  of  experimental  pain.   Their 
previous  findings  indicate  that  an  endogenous  opioid-mediated  analgesic 
system  exists  in  humans  and  that  the  placebo  effect  operates  via  this 
system.   Recently  they  have  shown  that  narcotic  analgesia  also  works  via 
the  same  system,  but  nitrous  oxide  analgesia  does  not.   These  studies 
are  designed  to  aid  in  providing  a  rational  basis  for  the  use  of  analgesic 
drugs  in  man. 

Research  supported  at  the  University  of  Connecticut  is  aimed  at  in- 
creasing our  understanding  of  preventive  behavior  relevant  to  oral 
health  and  disease.   One  objective  of  this  work  is  to  determine  the 
factors  influencing  adolescents  to  use  a  fluoride  mouth  rinse  solution 
regularly  at  home.   In  a  recent  study  an  urban  group  showed  much  greater 
adherence  to  the  regime  than  a  suburban  group.   This  result  suggests 
that  preventive  interventions  for  differing  groups  may  have  to  be 
specifically  "targeted"  in  ways  similar  to  those  used  in  market  research 
to  target  advertising  messages. 

Investigators  at  the  University  of  Florida  have  developed  several  be- 
havioral interventions  to  reduce  dental  fear  and  disruptive  behaviors  in 
young  children.   These  experiments  suggest  that  it  is  possible  to  identify 
high-risk  children  who  will  benefit  from  specific  preparatory  experiences 
prior  to  dental  treatment.   Although  these  studies  focus  on  how  dental 
fear  can  be  reduced  or  prevented  in  young  children,  the  findings  may 
also  be  helpful  in  reducing  the  number  of  adults  who  avoid  dental  care 
because  of  their  dental  fears  and  anxiety. 

Long-term  studies  are  underway  at  the  University  of  Pennsylvania  to 
determine  how  children  and  adolescents  with  major  congenital  facial  de- 
formities are  coping  psychosocially  and  what  effects  major  surgical 
interventions  have  on  their  psychosocial  functioning.   The  data  obtained 
so  far  indicate  that  younger  children  with  craniofacial  malformations  cope 
much  better  than  adolescents  and  that  corrective  surgery  is  followed  by  an 
improvement  in  self -concept  and  a  decrease  in  anxiety.   A  correlation 
was  also  found  between  those  individuals  with  the  best  cosmetic  outcome 
and  those  showing  the  greatest  positive  changes  on  psychometric  measures. 

Direct  costs  associated  with  the  treatment  of  dental  disease  were  reported 
to  be  $14.7  billion  in  1980.   Investigators  at  the  University  of  Connecticut 
are  trying  to  develop  information  on  the  indirect  costs  of  dental  disease, 
using  absence  from  work  as  the  criterion.   Their  results  so  far  are 
sufficiently  promising  to  suggest  that  work-loss  measures  may  be  a 
useful,  inexpensive  means  of  determining  oral-health  status  in  an  employed 
population  and  that  such  information  should  be  considered  in  assessing 
both  the  total  costs  of  dental  disease  as  well  as  the  cost-effectiveness 
of  various  dental  treatments. 
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